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PUBLIC NOTICES 
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Four Dis- 





Pa Sale. 


© general purposes, with Intensifier. 
Destoned for a pressure of 700 1b. per 





with interconnecting pipes and operating 


val ves 
Size of press tables seccccoee OOP ER. 
Clear height for goods coeeccee 4ft. Gin 
Diam. of pres@ TAM .....6..46. -. 6in 


Stroke of ditto ... oéa6 eccce 6 
Constructed by the Hydraulic Eng. Co., LAd., 
Chester, about 1893 
All in good serviceable condition 
May be seen at the INDIA STORE DEPARTMENT, 
Relvedere-road, Lambeth, London, 8.E.1, between 
10 a.m. and 5 oom. (Saturday, 1 p.m.) 6920 


‘ Y 
Royal Corps of Naval 
CONSTRUCTORS 

A COMPETITIVE EXAMINATION 
for a POST as PROBATIONARY ASSIBS- 
TANT CONSTRUCTOR will be beld at 
the Royal Naval College, Greenwich, 
during the first fortnight In July next 

Candidates must not be more than 24 years of age 
on lat October next, and must then have been engaged 
in practical shipbuilding work for at least 18 months 
Graduates from the Universities are preferred. 

The salaries and other conditions of service are given 
in full in the regulations of the Royal Corps of Naval 
Constructors. The salaries during the two or three 

ears’ Greenwich course, including cost-of-living 
bonus reckoned at ite present rate of 55, are approx! 
mately a8 follow 

Probationary Assistant Constructors on Joining 
R.N. College, £177 in addition to mess allowance 

Probationary Assistant Constructors during second 
h of course, £202 in addition to mess 
allowance. 

Candidates successful at the end of the R.N. College 
course will be admitted into the Royal Corps of Naval 
Constructors as permanent Civil Servants, with corre 
sponding superannuation and other privileges, the 
salaries, including bonus as above, of the lower grades 
being approximately as follows : 

2nd Ciass Assistant Constructor (first 3 years), 

£301-£337 

Ist Class Assistant Constructor (after 3 years), 

£408, rising to £680 

The salaries, &c., for the higher grades are stated 
in the regulations, which may be obtained from the 
SECRE eTARY a THE ADMIRALTY (C.F. Branch), 
Whiteball, 1, to whom intending candidates must 
submit thelr names and full particulars of their 
educational and technical training and practical expe 
rience not later than the 23rd proximo 
PRIVATE STUDENTS OF NAVAL ARCHITECTURE 

A QUALIFYING EXAMINATION will be held in 
conjunction with the above, = the admissivn to the 
Royal Naval ollege Gr wich. of PRIVATE 
STUDENTS of NAY AL ARC HITEC TURE who desire 
to receive instruction x the course laid down fer 
PROBATIONARY ASSISTANT CONSTRUCTOR 
Applications for admission as Private Students should 
reach the SECRETARY OF THE ADMIRALTY (C.E. 
Branch) not later than the 23rd proximo 

Private Students are required to pay a fee of £50 
per seasion 

Applications for the regulations should be aco-m- 
paniet hy an «ttressed foolacap envelope 6A29 








este rsity of London. 


A COURSE of FOUR LECTURES on * 8T I 
RESE ARC HIN Et ROP E AND IN AMERICA,” will 
be given (in English) by Professor Dr. Ing. MAX 
JAKOB (Professor of Engineering and Technical 
Physics in the vayetialtese Technische Reichans 
anstalt, Berlin), at THE INSTITUTION OF CIVIL 
ENGINEERS Great George-street Westminster, 
8.W. 1, on THURSDAYS and FRIDAYS, MAY 7th, 
Sth, 14th and 15th, 1931, at 5.30 p.m At the first 
Lecture the chair will be taken by Professor E. G 
Coker, D.Sc F.R.S., M.Inst.C.E. (Member of 
Counell of the Institution of Mechanical Engineers) 
ADMISSION FREE, WITHOUT TICKET. Lantern 
illustrations. 

Ss. J. WORSLEY,. 
6819 Academic Registrar 





(tounty Borough of North- 


AMPTON. 
HIGHWAYS AND FARM AND SE WAGE 
DISPOSAL COMMITTEE 
TENDERS are INVITED by the Ceapecnticn from 
competent Public Works Contractors for the com, 
STRUCTION of the several WORKS included in the 
following ¢ vontress 
NTRACT NO. 1 (Srcrrow A) 
Custeatas of Automatic Pumping Station at 
Bedford-road, Northampton, with Storm Water 
Sump for the Installation of No. 2, 10in., and 
No. 2, 12in. Centrifugal Pumps 
(Section B) 
Construction of 3% Miles of 5ft. diameter Main 
Outfall Conduit (Concrete Tube). 
700 Yards of 3ft. 9in. diameter Storm Water Con- 
duit with Storm Water Weirs, &c 
CONTRACT NO. 
Construction of Sewage Disposal Works, consisting 
of Detritus Tanks, Screening Chamber, Dortmund 
Tanks, Humus Tanks, and Main Effluent 
Carriers, &c., at Great Billing, near North- 
ampton 


ro~ 


CONTRACT NO. 3 
ST. JAMES’ DISTRICT MAIN DRAINAGE 
Construction of approximately 950 Lineal Yards of 
t [ron Pipe Sewers, varying in size from 30in 
to 42in. diameter; also 2880 Lineal Yards of 
Concrete Tube Sewers, 18in. to 42in. diameter 
Construction = Pumping Station, including 
Machinery, , Rising Mains, an Sewage Tank. 
‘TRACT NO. 
FAR coTron DISTRICT MAIN DRAINAGE. 
Construction of approximately 2046 Lineal Yards of 
Cast Iron Pipe Sewers, 2lin. to 33in. diameter. 

Plans may be inspected at the office of the Borough 
Engineer, Mr. Alfred Fidler, M. Inst. C.E., Borough 
Engineer, Guildhall, Northampton, from whom forms 
of Tender, specification and bills of quantities may be 
cotetned. on and after May 6th, 1931, on deposit of 

Five Pounds for each of the, four Contracts (crossed 
cheques made payable to ‘*‘ Northampton Corpora- 
tion"), and which devosits will be returned upon 
receipt of a bona fide Tender in each case, and of all 
the documents forwardei to Se Contractor for the 
purpose of preparing his Tender 

With the exception of Contract “No. 1 (Main Outfall), 
&c., the Contractors carrying out the work will be 
required to comply with the regulations of the 
Unemployment Grants Committee with regard to the 
employment of labour during the performance of the 
Contract. 

Sealed Tenders, upon the forms provided, must be 
recelved by the undersigned not later than 10 a.m. on 
Wednesday, the 27th May, 1931, endorsed ‘* Main 
Sewerage and Sewage Disposal Works,’’ with the 
number of Contract to which the Tender applies. 

Corporation do not bind themselves to accept 
the lowest or any Tender, nor to pay any expenses 
incurred by persons tendering. 

W. R. KEW. 


Town Clerk. 
Guildhall, Northampton, 
April 27th, 1931. 6828 


MANTLED HYDRAULIC PRESSES 


square inch, or an intensified pressure 
of 3360 1b. per square inch, complete 
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 amaecetis: Co 
SANDFOR RD INTAK E WORKS 


The ae. ‘a Abingdon are prepared to receive 


TENDERS for the 


WORKS and other works incidental thereto in ace 
ance with the drawings and specification prep 
the Consulting Engineers, T. W 
Mech. E., M.1.E.EB., in collaboration with Mr 
Cotterell, M. Inst. C.E 

Drawings and specification may be seen at the office 
of the Borough Engineer and Surve yor, P We 1. 


Lewis, M.LM. and 


Abingdon, Rerks., or at the offices of ‘the Consubéinn 


Engineers, 70 or 54, 


tively, during the usual office 
5th May, 1931. 
Copies of bills of quantities and 
may be obtained from 
intending contractors on ant after que ‘sth ay. 
on payment of the sum 2 : 
returned on receipt of a bona fide te onder, 
specification, and which has not beet n withe ars awn | Prior 
to the definite acceptance of a 


poration. 


The copy of the specification 
ments supplied are to be returned, 
and intact, to the undersigned, 
him befure 10 a.m. on the 18th May, 
a sealed packet marked 


intake Works." 
The lowest or any 


accepted, nor will any 


tendering be sa ed. 


CARLYLE CROASDEL L, 


The Abbey House, Abingd: m. 
Date : 24th April, 


rporation Water- 


hours on or after the 


and to be received by 





(jreat Western Railway. 
The Directors of this Company. ape prepared to 
receive TENDERS for the EXTENS MOTO 
GARAGE at Westbourne Park, on 
Plans may be seen and forms of Tender, ) 
and bills of quantities obtained at the office of the 
coginess at Paddington Station, 
on payment of Two Guineas, 
which will be returned to bona fide tenderers. 
Tenders, addressei to the undersigned and marked 
outside *‘ Tender for Garage Extension at Westbourne 
Park,” will be received not 
Money. the llth proximo 
The Directors do not bind themselves to accept the 


of 10 a.m. and 4 p.m., 


lowest or any Tender. 


Paddington Station, London, W. 


22nd April, 





\ dministrative Count y y of 
A LONDON 

the London County Council invites TENDERS for 
the SUPPLY, DELIVERY and ERECTION of ONE 
IRONING MACHINE to the Manor Certified Institu- 
tion, Epsom, Surrey. 

The specification, form of Tender, &¢.. may be 
obtained on application to the Chief Engineer, The 
Old County Hall, Spring-eardens, 8.W. 1, on and 
after Wednesday. 29th April, 1931, upon payment of 
£1 by cheque, draft, or money order to the order of the 
London County Council. 

This ameunt will be returnable only if the tenderer 
shall have sent in a bona fide Tender and shall not have 
withdrawn the same. Full particulars of the work 
may be obtained on personal application, and the con- 
yy documents may be inspected befure payment of 
the fee. 

Remittances by post shonld be addressed to the 
G niet Engineer, The Old Couaty Hall, Spring- gardens, 

1. Personal inquiries at Room No. 3, 
Warwick House-street, Cockspur-street, 8.W. 1 

The contractor will be bound to observe the pro- 
vision of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
of contract and in “‘ The London County Council 

Gazette.’ 

No Tender received by the Clerk of the Council at the 
County Hall, Westminster Bridge, S8.E. 1, after 4 p.m. 
on Monday, 11th May, 19”1, will be considered. 

The Council does not bind itself to accept the lowest 


or any Tender. 
MONTAGU H. COX, 
6833 Clerk of the London County Council. 


terhead Harbours. 


yy wo LIANCES 

The Trustees of arbours of Peterhead invite 
TENDERS | the st PPL Y, DELIVERY, ERECTION 
and TESTING of STEEL CRADLES, TRAV ERSER 

and MACHINERY required for a SLIPWAY with 
Traversing Arrangements, and a LIFTING BRIDGE 
at Peterhead Harbour. 

Drawings and contract documents may be inspected 
at the office of Messrs. Henderson and Nicol, Chartered 
Civil Engineers, 21, Bridge-street, Aberdeen, from 
whom copies of specification, conditions of contract, 
schedules, forms of Tenders and drawings may be 
obtained on payment of a charge of £3 3s., which will 
not be returnable 

Sealed Tenders, endorsed “‘ Tender for Slipway 
Appliances," must be lodged with the undersigned not 
later than the 23rd of May, 1931. 

The Trustees do not bind themselves to accept the 
lowest or any Tender. 

ALEX. DAVIDSON, 
Clerk to the Trustees of the Harbcurs of 

6826 Peterhead. 











[ihe Manchester Steam Users’ 


ASSUCIATION 

Four the Prevention of steam Boiler Explosions and 
for the ge aoe of Economy in the Arpiication of 
Qvuayv-eTneeT, DRansoaTE, MANCHESTER. 

Founded 164 by Sie Wittiam Fammeann, 
Certificates of Safety issued under the Factory and 

Workshops Act, lvvl. tion for D 
aud Liabilities paid in case of Explosions. Engines 

aod Boilers Inspected during construction. 6606 








Metropolitan Water Board. 


TENDERS FOR THE SUPPLY OF 
STORES, &c. 

The Metropolitan Water Board invite TENDERS 
for the SUPPLY of the undermentioned STORES and 
SERVICES, &c., for periods of 6 and 12 months, com- 
mencing Ist June, 1931 : 

Tender No. 

1 Bricks, Fire-bricks, Cement, &c 

6 Iron and Steel. 

9 Bolts and Nuts, Screws, Files, Shovels, 
Steam Tubes, &c 

12 Fuel Oil, Oils (Lubricating). S esepeanes Motor 
Spirit, Greases, Tallow, 

19 Iron, Brass, Gun-metal, cea. ‘other Castings 

20 G.M. Stop Cocks and Ferrules, Outlets and 
Caps for Fire Hydrante. 

22 Timber. 

23 Maintenance of Weighing Machines. 

Tenders must be submitted on the official forme, 
which may be obtained from the Chief Engineer by 
personal application at the offices of the Board 
(Room 155) or upon forwarding a stamped addressed 
sack envelupe. 

Applicants should refer to the number of the Tender 
for which forms are required. 

Tenders, enclosed in sealed envelopes, addressed to 
** The Clerk of the Board’’ and endorsed in the 
manner indicated in the form of Tender, must 
delivered at the offices of the Board (Room 122) not 
later than 11 a.m. on Monday, 11th May, 1931. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

. F. STRINGER, 


Clerk of the Board. 
Offices of the Board, 
1738, Rosebery-avenue, E.C. 1. 
18th April, 1931 6875 





- “a . 
\ anted by Large Municipality 

in Yorkshire. the tullowing EXCAVATING 
ani 2ft. GAUGE LIGHT RAILWAY PLANT, in 
very good condition :-— 

One Power Excavating Shovel, 4 or 2 cu. yd. 
Bucket, preferably Internal Combustion Engine- 
driven, and with Caterpillar Travelling Gear. 

One Head Gear with Foot and Hand Screw 
operated Rrakes fur Self-acting Incline, capable 
of dealing with loads of 30 to 45 tons down and 
10 to 20 up an incline 700ft. long-—-maximum 1 
in 3 

One Mile 2ft. Track, 20 to 35 1b. Rails, with 
Turnouts and Fittings 

Four 20 to 30 H.P. Tractors, or Light Looos 

Sixty 27 to 36 cu. ft. Heavy Type Tip Wacons, 
for use with the above 

Particulars aad offers to be submitted to 6922, The 
Engineer Office. 6922 





( tounty Borough of Newport, 


TALYBONT RE 7 BVOIR CONSTRUCTION 
ASSISTANT WATERWORKS ENGINEER ‘(TEM- 
PORARY) REQUIRED IMMEDIATELY. Must have 
had considerable experience in the design of Farth 
Dane and Ancillary Works and the Preparation of 
Working Drawings. Probable duration of work five 
years. Commencing salary £400 per annum 
Applications, endorsed ‘ Assistant Waterworks 
Engineer.” stating age. detaile of experience in 
chronological order, and accompanied by copies of not 
more than three recent testimonials, to be sent to the 
undersigned not later than 12th May, 1931. 
W. E. LLOYD, M. Inst. C.E., 
Borough and Water Engineer 
Town Hall, Newport, Mon., 
28th April, 1931. 6R34 





° . ‘ 
Phe Commissioners of Sewers 
FOR THE LEVEL OF NEW ROMNEY, 
KENT. 

The Commissioners will shortly be REQUIRING the 
SERVICES of a RESIDENT ENGINEER or CLERK 
of the WORKS to supervise the Construction, by con- 
tract. of a Reinforced Concrete Sea Wal!, Groynes, &c. 
Applications, stating salary required and accom 
panied by copies of two recent testimonials, to be 
forwarded to the undersigned not later than Wednes- 

day, the 6th May. 
M. DU-PLAT-TAYLOR, M. Inst. C.E., 
Consulting Engineer to the Commissioners 
36. Victoria-street, Westminster, 8.W. 1. 6822 
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PUBLIC NOTICE 





(jovernment of | Bombay. 


NOTICE. 


To IRRIGATION DEPARTMENTS, PORT 
AUTHORITIES, RAILWAYS, MUNICI- 
PALITIES, ELECTRIC SUPPLY COM- 
PANIES, PUBLIC WORKS CONTRAC- 
TORS AND OTHER ADMINISTRATIONS 
CARRYING OUT LARGE ENGINEERING 

WORKS. 


Notice is hereby given that, owing to the approach- 
ing completion of the Lloyd Barrage at Sukkur, large 
quantities of Plant and Machinery as briefly detailed 
in the list below will shortly become available for 
sale. The bulk of the plant will not be available 
until after June, 1931, but some plant is now available 
and other plant will become available shortly. 

All Administrations who have works in progress or 
who are contemplating works in the near future are 
invited to ider the subjoined list and to apply to 
the andersigned for full particulars and prices of any 
plant which might be of use to them. Enquiries are 
wot invited from machinery dealers at the present 
stage. Most of the plant was purchased new for these 
works and is in excellent condition. Every item of 
plant sold will be first overhauled and put in 
thorough working order before sale and will be open 
for inspection (and test, wherever possible) by appoint- 
ment at Sukkur. 

Service will also be given after sale and purchasers’ 
men will be trained by arrangements, as long as the 
Barrage Construction Works and Shops are in 
existence. 





A. A. MUSTO, 
C.LE., M.LC.E., L8.E., 
Superintending Engineer, Lloyd Barrage Circle. 
Postal Address : Cables : 


Sukkur, Sind, India. ““SUKBAR, SUKKUR.” 


LIST OF PLANT & MACHINERY. 


RAILWAYS. 
About 40 miles of 5ft. Gin. gauge Railway - 
plete and 9 Steam ti 


bg Ll 


and abou about “noo “zh emis An 


27 cubic feet capaci 


FLEET. 
Two Shallow-draught Suction Destoms. by 
Lobnitz, 20in. discharge, to dredge to 30ft. each, 
complete with 12000ft. Pipe Line and 
Terminal Pontoon with 150%. overhang at 40ft. 
above water 


oTs.—All mo’ 
are for A.C., 400 volts, 3-phase, 50 periods. 
CRANES. 
25-Ton and 
Cranes, 10 Ton and 
and 2-Ton 


Ton 
Also 5-Tow Steam Loco. 


10-Ton_ Electrie Fiocatin 

a Ton Electri 
Steam 

Loco. Cranes and 10-Ton Electric 





Cranes, 5ft. Gin. gauge. Also 15-Ton, 12-Ton 
=< b-Ton Electric Gotiath Cranes, 15-Ton Elec 
8 15-Ton Hand- 


hop Gantry Crane, and 

pa All-round Derrick Cranes. 
PUMPS. 

oe of 8in., 4in., 3in., 1} p Beat coupied 
Centrifugal Pumps 


ma i DRIVERS. 


Leads for driving 45ft. Piling. 


STONE CRUSHERS. 
ae. AR FL 
Crusher, 12in. by 6in. 


ay oy MIXERS. 
ete Plants for Moulding 10- 
Travelling Mixer —— 
Mixers complete with Bu and 
Batch easuri Hoppers for materials, ali 
electric driven. Also Steel Moulds for 10-Ton and 
ia dam Also Electric-driven Portable 
Mixers 


AIR COMPRESSORS. 
Compremors ot Electric-driven Sen 


DIVING GEAR AND DRESSES, &c. 


ELECTRIC POWER PLANT. 
Following Diesel Bagless direct coupled * Alter- 
Goumeetins AL., 6600 volts, 


nator 3-phase, 
2 Swiss ‘Loco. 4-Cylinder pg ag, Sete pte, 
750 #+%#B.H.P.. with Fiy-wheel 


400 vults, of sizes. 
H.T. and L.T. Overhead Transmission Poles, 
Cables, &c. 


MORTAR MILLS. 
Both Over-driven and Under-driven Type Mortar 
Mills, 8ft. dia. pans, with belt drive from counter- 
shaft. 


WORKSHOP MACHINERY. 
Lathes, Shapers, wi Milling Machines, Drill 
ing Machines, Belt Belt 
Punching and Sparing Machines, Forges, Wood 
working Machinery, Plate Rolls, m and Brass 
foundry Equipment, Saw Sharpening Machines, &c. 


QUARRY PLANT. 


Compressed Air Drills of all sizes, Forging Ma- 
chines, Oil Furnaces, Air pressors, Oil 
Engines, Wire Saws, Channellers, &c. 


STONE DRESSING PLANT. 
Diamond —, Stanest. Frame Saws, Rip Saws, 
Countershafts. 


ENGINES. 
Oil Engines of various sizes. 


BUILDINGS. 
Steel-framed Stone Dressing Shop, 360ft. by 115ft., 
with 15-Ton Gantry Runway and numerous 
Smaller Steel Roof Trusses, &c. 


STEEL SHEET PILING. 
About 11,000 Tons “* Universal’ 15in. by 5in. by 
3 ib. per square foot Interlocking 8.8. Piling in 
sort. , 45ft.. and 50ft. lengths. 


MISCELLANEOUS PLANT. 
Such as Steei Riveted and Sectional Tanks of all 
sizes, with and without Staging, Winches, Jacks, 
Pulleys, Wire Roves. Motor Lorries, and many 
other items. 





A. A. MUSTO, 


SITUATIONS OPEN 
COPIES or Testmomats, NOT Onrengis, unutes 
SPBCIFICALL’ 





¥ Requesrep. 
ANTED, Brickworks ! the Mid- 
lands, ‘3 WORKIN GINEER who thoroughly 
tands Diesel and Electric Motors.— 
‘Address. 6919, The Busines Office. 6919 A 





SITUATIONS WANTED (continued) 





—$—_—__— 





LENTLEMAS (36), Chief Buyer and Stores Sapt. to 
ones coenens ps ween. le So, Enowleten | 7e- 


N®<.7 ZEALAND. ENGINEER. in Eari lay Pro. 

fons to, for six months, DFSIKRS. CoM 

aE my Good connections.— Address, » 028, The 
1028 p 





REQUIRES ractice coat accu “SPPOINTS TMENT or would 
undertake representation oY 
Address, P1036, The Engineer Office. Pioze Be s 








A*® OPENING OCCURS for a Young CIVIL yd 
NEER with two or three years’ experience o: 
outside work. 

Address, stating age, czperience, and salary sequined, 
P1018, The Engineer (Office. P1018 


EATING ENGINEER, with Expert Knowledge in 

design and erection, technical, practical, commer- 

cial and costing, experien: All systems steam and 

water. SEEKS SI Office or Supervision. 

Age 58 years. gpetcem references.— Address, P1042, 
The E 0 P1042 B 





SSISTANT ENGINEERS REQUIRED, with Ex- 
perience of Compressed Air aes. od 
DRAUGHTSMAN, with knowledge of 
rete and a Civil Engineering Design. "Give fall 
Soothculass of experience. ary required, and when 

disengaged.— Address, P1038, The ne 
A 





“+ REQUIRED for a Large Textile Works 
m Lancashire, to Take Charge of Repair and 
Main |B Work, Steam Raising and Electrical 
Driving. Previous textile experience not essential if 
=>. engineering qualifications. Applicant must 
a good disciplinarian and able is 
Gatien. Good prospects. Lew — will _ 
regarded as confidential, should state age, experience, 
and salary required. —Write, Box 124, ¢/o Juda .. © 
Gresham-street, E.C. 2. 








) ey SALESMAN for London, Experienced 
in Conveyor Work and capable of selling Con- 
veyor, Elevator and Transmission Belting; also 
echanical Rubber. Write fuil particulars stating age 
and égalary required.— Box +g * W. H. = as 
Son, Ltd., Strand House, W.C. P1036 





ARGE IRONFOUNDRY,. Making Domestic Iron- 
work for disposal mainly to builders’ merchants 
REQUIRES capable SALES MANA — Must have 





IGH-SPEED 0.1. ENGINES.—DRAUGHTSMAN.- 
,DESIGNER, 12 years’ oil engine oxpereae, 3 
h-speed C.1. engine, SEEKS 


ra jesign successful hi 
ITUATION through change in policy of firm. 
Address, P1032, The Engineer Office. P1032 B 





LANT REORGANISATION, — Civil - Mechanical 
ENGINEER, M.I. Struct. E., M.I. Prod. E. 
unique up-to-date ey os 


) a for gos A 
nglan Ooatinent. SEEKS CHANGE, 

me or advisory capacity ; 

| pad Dartnership.—Address, P9790, 





| yo ENGINEER (24) DESIRES POST. Design 
d detailing of structural steel work and R.C. 

erection of bridges, &c., 

dolite. 

Address, P1017, The Engineer Office. 


setting out, level and theo- 
P1017 B 





ys SEEKS POST as Junior Draughtsman in 
Engineering firm; age 20; three years’ mectha- 
nical experience ; ‘technical’ education.—J c. 
MITCHELL, Tanners-lane, Haslemere, Suey. * 

K 





London, 3 Yrs. _ Tech. 


D*cotieee. 3 37 (29), 
8 yrs. D.O., conti, and 











ASSISTANT STRUCTURAL MANAGER, expe- 
rienced in Heavy Bridge Work, spans 300ft. and over ; 
must have beld similar position and also hold a B.Sc. 
or equivalent degree. Age between 30 and Agree- 
ment 5 years. Applicants ‘est give fullest details 
education, training, work done, present position and 
salary. State age and whether married or single.— 
Write, Z.K. 452, c/o Deacon's Advertising , caneme 
Fenchurch-avenue, London. 





HE LEADING COMPANY Manufactaring 
Machinery and Supplies for one of the 
Staple Industries REQUIRES. assist its 
Chief in df the work of its 
Inventing, Designing and Experimental Manu- 
facturing and Ll Staffs, an ENGINEER 
(preferably about ears of age), with first- 
class University qualificaticus in Engineering 
Subjects or I record 
experience of the filisation of Machinery of 
varied types in the mass production of goods of 
different classes. Some knowledge of Ind 
Chemistry desirable. 


Commencing salary fully commensurate with 
~ eee of qualifications and experience 
ex " 





Address, 6924, The Engineer Office. 6024 A 





SSISTANT cumy DRAUGHTSMAN 
é For Firm of Engineers specialising, in ¢ Oil 2 Work. 
Bo Wor: 


Jonstructi Pipe 
Must be quick, accurate and Able to 1 to take f ful 
p= ee for Pressure and Loading Cal- 


Knowledge of metric measurements and quan- 
tities and technical een, -* advantage 


te age. experience and salary. 
address P1040, The Engineer Cities, 
A 





RAUG os x ~ 
For Oil Refinery Work. Experienced in 
Cast Iron, Mild Steel and Constructional 


Details. 

Must be quick, neat and accurate. 
Knowledge of metric measurements and 
quantities and technical French an 

— State age, experience and 


‘Address, P1041, The Eaploen e- 
1A 





Dr (Temporary) REQUIRED AT 
ONCE ; experience in Sewefage, Water Supply, 
and Quantities, accurate leveller.—State salary, y+ 
refere d small example of @raughtsmanshi 
PARKER, PEARSON and ROSS HOOPER, MM. a 
C.E., Chippenham, ts. 6918 A 





SITUATIONS WANTED 





CTTVE ENGINEEFING EXECUTIVE (32), Public 
ys scbool and unive.sity education, thorough engi- 
neering and business training at home and abroad, 
REQUIRES POST in London.—Address, P1027, The 
Enogineer Office. P1027 B 





S COST ACCOUNTANT, or any Other Responsible 
Post which requires practical Knowledge of 
works’ organisation and control. ge 29, single ; 
good experience and qualifications. Home or abroad.— 
Address, P1035, ngineer Office. P1085 B 





| un ar (29), First-class and National 
Certificate, SEEKS SI ios home or 
abroad.—Address, P1039, The Engineer by oe 

B 


| eco es ENGINEER, A.M.I.C.E., RBE- 
ES Le te oH oe hy ~—§ available, 
excellen road .— 


t references : 
L. G. M. .. c/o Hodder, Solicitor. 4. Pinsbugy auare 
B.C. 2. 








| so ad ELECTRICAL MECHANICAL 
ENGINEER, economist, good organiser, man- 
agerial — of labour, factory maintenance and 
erection of plant, Re to handling ——— 
tions, drawings mates, schemes and pon 
dence, SEEKS T POSITION « of responsibility. — Address 
P1022, The Engineer Office. P10: 





XPERIENCED ORGANISER REQUIRES POST. 

capable of taking entire management, production, 
piecework or bonus rate-fixing, control of all labour, 
expert costs and work Pn a — 4 by clerical or 
mechanical methods, tores contrul, onion. etc. 
Advertiser ts middle-aged and can show excellent past 
records, and is to the electrical, cul - 
tural, motor and general engineering. Moderate salary. 





8.E.L.B.C, 
6445 


M3.13/10. P.B. 40/80, 





initiative.—Address, giving full p: lars, 6916, | recipg. pumps, gears and general.—Address, P1033 
ngineer Office. 6916 a The Engineer Office. P1033 B 
UNIOR DRAUGHTSMAN (18), with Knowledge 
e of levelling and surveying, REQUIRES PoOsI- 
TION. Will accept situation away. Moderate salary. 
RODUCTION ENGINEER WANTED by a. Cohernsccet, Seas 
well-known Company. ~ 
sacontiete 3 a- 30-38 i, ony general and 
tech: ueation versity Degree or 
equivalent in Engineering) ; 4-5 years’ practical EDUCATIONAL 
workshop experience; really first-class know- — = 
ies of Works pe — | an R. R sn ’ d ~\ 
uction ethods acqu while olding 
Gieauive salen. . ( orrespon ence ( ‘ourses 
Commencing salary commensurate with hich . 
standard demanded. PREPARATION 
Unique Prospects offered to the right man. ~aeenleatlens 
Address, stating A - gvins Fo 
of education an: crvin, E - 
with salaries earned, 6915, The weed es. be 4 Se ae 
Guise. . INST, OF STRUCTURAL ENGRS. 
yee ay a he OF LONDON, &c. 
 CODUCTED BY 
Se n Mr. “Trevor W. Phillips 
R® SQUIRED for Large Structural Works Abroad. B.Se., Honours. London iversity. 





Engineering, 
Assoc. M. Inst. C.E., A.M.I. Struc. E., 
F.R.S.A.. Chartered Civil no page &c. 
full ee oT and advice apply 
4 Dai Sree. LIVERPOOL, 
Loypon 2 >—65, Caancury Lanz, W.C. 2. 





()*ford C Correspondence ( College, 


ONT pores, OXFOR 


THOROUGH POSTAL PR EPARATION FOR :— 
B.8e. (ENGINE . Pass and Honours. 
A.M.LC.E., 

A.M.LM.E., 
and also Electrical, Structural, A tical, Auto- 





Examinations. 
60 Tutors, Individual 


pestus from the Seerctary. 


T.1.C.B. 
CORRESPONDENCE COURSES 


FOR THE 


PROFESSIONAL EXAMINATIONS 


(A.M. Inst. C.E., A.M.I. Mech. E., A.M.T.E.E.., ete. 


mobile and Marine Engineering 
Low ga me J monthly. 
attention. Textboo! 
Pros 





Convincing proof that The T.I.G.B. training 
is markedly successful is found in the many 
pages of “‘ The Engineer’s Guide to Success’ 

which are filled with typical results of 
T.1.G.B. Students. This testimony of former 
Students obviously provides the soundest 
reason why you too may enrol with The 
T.1.G.B. with every con ice in the Issue 


Ww. “The Guide to 
vite to-day fe ert } 


cation that interests . The TIGB 
guarantees training jor 
one fee. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
76, Temple Bar House, Londo, E.C. 4 
(Founded 1917.) 





PATENTS 





ING’S PATENT AGENCY. Ltd. (B. T. KING, 
Ko fece Patent sa. G:B., U.S., and Can.). 
vet dbook ds meitaniies on Patents and 
Trade Marks FREE. vee Spee ie Vigtecte cee. 
London, E.C. 4. 46 





“ease AND DESIGNS A 1907 TO 1928. 
i is Notified = 4 iY) RS of — 
TENT No . 233, * Improv ts in or 





to 

Eneines,”* are eee to ENTER ¢ into Rego. 
TIATIONS the SALE of 
the PATENT and other B SH PA TS relating 
to Carburetters, ar Please 
to Messrs. DICKER, POLLA and ME 
rs Patent Agents, 20-23, Holborn, gndon, 

<1. 





per PATENTS Nos. 


ine PATENTS ‘or to 
nufacturer to WORK 

They relate Porn in stapling 
machine. —Address, BOUL a sy and ar 
112, Hatton-garden, London, 


HE PROPRIETORS 





HE PROPRIETOR of BRITISH w« - * a 





OWDERED MICA.—Well-estabiished AGENT RE. 

QUIRED to Represent Indian House for the Sale 

of Powdered Mica.—Write, giving full > to 
Box 193, Strand House, Lo » WH.2. P02 





MISCELLANEOUS 


D° YOU SEEK A PUBLISHER? M85. al! 
Kinds required .- me immediate Dubliceticn. 





Advice, Lista, ,- of Com: ati 
Established 30 —Messrs. STC te 
29, Ludgate-hill, "Teatea. 58411" 





NSPECTION, TESTING and INSURANCE of 
BLECTRICAL and other POWER PLAN’ 
Advice on power schemes ond factory lay-outs, & 
—BM/GLDJ, London, W.C. Pie2i 1 





ENGINEERS — 


We offer you the finest and most cumatete book 
on Engineering Careers ever — led—absolut ly 
FREE of charge. This book conta 180 pages of 
invaluable ) av wae Pei advice. It also contains 
details of B.8e. M.LO.B., Sut Bat. 5 
A.M.LE.E., AMTRR,, AML Struct. E ,M.R. San. 1. 
L.L.O.B., F. S.L, G. P.0., Cc. and G., éte., Exams. 
Outlines home-study Courses in all brane of Civil, 
Mechanical, Electrical, Motor, Wireless, Aeronauticai 
= —- " cundncering and explains the unique 

val So baa Departm. nt. 
WE ALONE GUARANTEE “ NO P. —NO FEE.” 
You owe it to yourself to read our cadbook. Send 
to-day, stating branch or subject of most interest. 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. 


22, Shakespeare House, 29-31, Oxford St.,W.1. 
P1048 ! 


For continuation of Small Advertise- 
ments see page 4. 





CLASSIFIED 
ADVERTISEMENTS 


- _ 


If you have a VACANCY fo fill, 
If you requite a SITUATION, 
If you want a MACHINE, 
FACTORY PREMISES, 
A CONTRACT, 
AN AGENT, 
A PARTNER, Ete., 


THEN STUDY AND MAKE USE OF THE 


CLASSIFIED ADVERTISEMENT 
SECTION IN 


Che Engineer 


> 


YOUR ADVT. WILL BE SEEN BY ALL 
WHO ARE CONCERNED. 




















THE 
ENGINEER DIRECTORY 


This Directory, which is published 
annually in the interests of adver- 
tisers in THE ENGINEER, may be 
obtained free of charge on applica- 
tion to the Publisher. 

NEW EDITION NOW READY. 


28, ESSEX ST., STRAND, W.C.2. 














only.—Address, P1037, The Engineer Office. P1037 2 





227,338, dated Lye 30th, 1924, retati 

8 Empeen - 4 and A spore for Disin rating 

and Mouldi ae Gone " is DESIRO of 
ENTERING into AR MENTS by way 3 a 
LICENCE ot cane terme for the 
purpose of EXPLOITING the above patent and 
ensuring A practical wor! in Britain.—All 
inquiries be addressed B. SINGER, Steger 
Building, Shieaso, Illinois, 6824 H. 
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A Seven-Day Journal 


A Year’s Work at the N.P.L. 


THE report issued this week on the work of the 
National Physical Laboratory during 1930 shows that 
in spite of the industrial conditions the amount of 
test and investigatory work carried out for payment 
continued throughout the year at a very high level. 
So much of the time of the staff is occupied on work 
called for from outside that there is a danger of the 
prosecution of pure or fundamental research being 
crowded out. In the Physics Department the number 
of tests carried out amounted to 20,243, and, in addi- 
tion, 504,698 clinical thermometers were examined. 
In this department, excluding thermometers, the 
examination of radium preparations with 5774 tests 
headed the list, tests on telescopes to the number of 
1510 coming second. In the Electricity Department 
2504 tests were made, the principal item being tests 
on incandescent lamps, of which 681 were examined. 
In the Metrology Department the number of tests 
‘arried out was 14,857, in addition to which 18,227 
taximeters and taximeter gear-boxes were examined. 
Excluding taximeters, the principal contribution to 
the work of the Metrology Department was made by 
tests on glass and other vessels for the measurement 
of capacity, of which 5307 were carried out, second 
place being occupied by tests on cylindrical gauges, 
of which 2526 were made. The tests made in the 
Engineering Department numbered 1294, the prin- 
cipal contribution being made by tests on the strength 
of materials, which numbered 956, road material 
tests, 99 in number, coming second, and 62 tests on 
standard reference jets coming third. In the Aero- 
dynamics Department 76 tests were made, and in the 
National Tank 59 tests on models were carried out. 
One change in the staff of the Laboratory should here 
be recorded. 


Re-lining a Water Tunnel. 


In the extension of the Tube railway from Finsbury 
Park to Cockfosters the tunnel has to be driven under 
the New River at the point where it crosses Bounds 
Green-road, Wood Green. Here the river is carried in 
a brick tunnel, three hundred years old, and as the 
railway will pass only 25ft. below, it was considered 
advisable to re-line the tunnel so that the new construc- 
tional work could be carried out safely. The work has 
to be done, however, without interfering with the flow 
of the water, which feeds a reservoir of the Metro- 
politan Water Board. In order to get over the diffi- 
culty, a steel pipe, 6ft. in diameter by 90ft. long, was 
constructed, and last Tuesday, after the ends had 
been sealed up it was rolled into the river, upon 
the surface of which it floated. It was easily towed 
by means of hawsers to that part of the tunnel which 
lies directly above the route of the railway extension. 
Here it is being sunk so that the river can be diverted 
by dams to pass through it. When the water left 
in the tunnel has been pumped out, the relining work 
will be begun. As soon as this work is completed, 
the steel pipe will be withdrawn and the water be 
allowed to revert to its old course. 


A New Clyde Industry. 


THE announcement is made that a new company 
is being formed with works in the Mossend-Bellshill 
area to undertake the manufacture of all classes of 
domestic electrical apparatus, such as radiators, 
heaters, stoves, and other appliances, for the making 
of which locally produced materials will be almost 
exclusively employed. Closely identified with the 
new company is Major Colville, of David Colville 
and Sons, Ltd., who is also the chairman of the 
Clyde Crane and Engineering Company, Ltd., of 
Mossend, the managing director of which company, 
Mr. John Jardine, is also connected with the new 
development. Major Colville has for some time past 
taken a keen interest in the welfare of the West of 
Scotland industry, and has been most active in his 
efforts to stimulate and encourage local enterprise. 
It is believed that the new industry will give employ- 
ment to a large number of young workers, both male 
and female, in an area which has felt keenly the 
depression in the iron and steel and coal trades and 
changes brought about by the reorganisation of 
various industries in the Mossend area. It is felt that 
the establishing of such an industry in the Clyde area 
is particularly fitting in view of the low domestic 
rates for the Clyde Valley Company supply and the 
large demand for domestic electrical apparatus which 
m many cases is now satisfied from continental 
sources. The district chosen for the new works is 
one which is well situated for the supply of steel, 
non-ferrous metals, glass, and insulating materials. 


The Faraday Remembrance Stone at 
Battersea. 


St. Ggorcr’s Day, April 23rd, was appropriately 
chosen for the unveiling of a remembrance stone 
built into the new Battersea power station to com- 
memorate Faraday’s discovery which forms the basis 
of modern electrical engineering. An interesting 


feature of the ceremony was the fact that the 
Governor-General of Canada, the Earl of Bess- 
borough, spoke from Ottawa by wireless telephone, 
and invited the chairman of the London Power 
Company, Mr. William Fladgate, to unveil the re- 
membrance stone on his behalf, the speech being 
made audible to a large number of visitors by means 
of amplifiers. In his message, the Governor-General 
referred to the miracle of science by which his speech 
was transmitted—a miracle which was in the true 
line of succession to those experiments begun in a 
laboratory at the Royal Institution 100 years ago. 
It was satisfactory, he remarked, that a remembrance 
stone had been erected in the Battersea power station 
on the banks of the Thames, so that the name of 
Faraday might be recalled in a place designed to 
increase the provision of light and power in larger 
London. After Mr. Fladgate had unveiled the 
remembrance stone, he used a telephone near the 
tablet to convey the thanks of the London Power 
Company to the Governor-General. Speaking at a 
luncheon which followed the ceremony, Mr. Herbert 
Morrison, the Minister of Transport, referred to the 
controversy which had surrounded Battersea on the 
question of the emission of smoke and grit, and sulphur 
fumes. Much research and practical work had, in 
consequence, been conducted, with the result that 
methods had been found by which sulphur emission 
could be reduced to a negligible amount, and thus it 
was possible to allow the erection of large stations in a 
district where the consumption of large quantities of 
coal under ordinary conditions would be inadmissible. 


Wages in the Engineering and Shipbuild- 
ing Trades. 


Ow Thursday of last week, April 23rd, a conference 
of all the trade unions in the engineering industry 
took place in London to discuss the position arising 
out of the negotiations with the employers regard- 
ing their proposals for a revision of working con- 
ditions in order to reduce production costs. The 
meeting was adjourned until May 7th in order that 
the union executive committee might consider the 
proposals of both sidés. On the following day, Mr. 
A. L. Ayre, chairman of the Shipbuilding Em- 
ployers’ Federation, at a joint conference of members 
of that Federation and representatives of the trades 
unions concerned in the industry, held in London, 
gave an outline of the present position of the ship- 
building and ship-repairing industry. That position, 
Mr. Ayre stated, called for sacrifices on the part of all 
concerned, if British shipbuilders were to regain their 
share in the world’s shipbuilding industry. After the 
employers’ statement had been submitted to the 
conference, Mr. W. Sherwood, who acted as the chair- 
man of the unions’ side, said that it would receive the 
careful consideration of the unions. It was arranged 
to adjourn the conference till the end of May or the 
beginning of June. 


Transatlantic Air Mail. 


ALTHOUGH an air mail service is operated by 
Pan-American Airways between New York and 
Bermuda, and the Aero-Postale of France runs a 
similar service from Europe to the Azores, there is 
still a gap, 2100 miles long, between Bermuda and 
the Azores, to be covered before the Transatlantic 
chain is complete. A step has now been taken towards 
the closing of this gap by an understanding which has 
been reached between Imperial Airways of Britain 
and the French and American concerns mentioned 
above. Many technical difficulties must be overcome 
before the long flight over the ocean can be covered 
in safety, and in order to operate this section of 
the route large flying boats of a size greater, perhaps, 
than any at present in existence, will be necessary. 
For experimental purposes the Air Ministry is having 
a big Supermarine Rolls Royce ocean-going flying 
boat constructed, which, it is hoped, will be ready 
for trial flights by the end of the summer. Power 
will be provided by six 900 H.P. Rolls-Royce engines. 
The boat will have a non-stop flying range of about 
2300 miles, and will accommodate 40 passengers. 
Provision will have to be made for the carriage of 
several tons of mails, and it is reported that sleeping 
berths for twenty passengers will be included. Owing 
to the fact that numerous experimental and trial 
flights must be made on machines destined for such 
an important duty, the date at which the Trans- 
atlantic mail service will be opened is uncertain. 
It is improbable that it can come into operation before 
1933 at the earliest. 


The French Schneider Trophy Machines. 


In view of the secrecy with which this country, 
Italy, and France are making their preparations 
for the Schneider Trophy Contest, which is to take 
place on September 12th, the information regarding 
the French machines which the Paris correspondent 
of The Times supplied to his paper this week strikes 
us as being remarkably detailed. The machines now 
being prepared are described as Bernard, Nieuport- 
Delage, and Devoitine low-wing wire-braced,mono- 
plane racers, with tractor screws and twin} floats. 
They are stated to have been designed for a theoretical 
maximum speed of 390 to 400 miles an hour. The 





engines to be used are the Lorraine - Dietrich 





“ Radium” and a new Renault. The “ Radium ” 
engine is said to be designed to develop 2200 B.H.P. 
at over 4000 r.p.m., to be equipped with a super- 
charger running at 28,000 r.p.m., and to weigh only 
0-52 lb. per horse-power. It is an inverted water- 
cooled engine, and is claimed to present a cross- 
sectional area no larger than that of the pilot’s body 
The new Renault engine is a vee-type water-cooled 
design with a maximum output of 2300 H.P., and 
weighing about 0-67 Ib. per horse-power. The pilots 
for the contest are now in training at Berre, and until 
the new machines are ready are using older types 
having top speeds of from 250 to 330 miles per hour. 


Metropolitan-Vickers Russian Agreement. 


A STATEMENT of considerable interest, which we 
print below, has just been issued by Mr. Saul G. Bron, 
Trade Representative of the U.S.8.R. in Great Britain, 
and Sir Philip Nash, chairman of Metropolitan-Vickers 
Electrical Export Company, Ltd. It states that a 
technical agreement of far-reaching importance, 
extending over a number of years, has just been signed 
between the Soviet Government and the Metropolitan- 
Vickers Electrical Company, Ltd., under which the 
latter has agreed to provide expert technical assist- 
ance in the manufacture of steam turbo-generating 
plant, condensing plant, heavy electrical plant, 
industrial motors, switchgear, &c., which are to be 
built in Russia in the works of the All-Union Electro- 
Technical Combine, The plant manufactured will 
extend to the largest capacity required for the genera- 
tion and distribution of electricity, and it will be 
employed in connection with the Five-Year Plan 
of industrial development. This is the second agree- 
ment covering the supply of expert technical assistance 
which the Metropolitan-Vickers Company has con- 
cluded with the U.S.S.R., the first having been in 
operation satisfactorily to both parties for four years. 


H.M. Destroyer “ Acheron.” 


DvuRING a recent exhaustive series of trials on the 
Clyde, H.M. Destroyer ‘‘ Acheron,”’ which is equipped 
with high-pressure boilers and twin-screw Parsons 
single-reduction, high-pressure turbine machinery, 
set up a new record in fuel economy for steam- 
propelled naval vessels. The oil fuel consumption on 
the full-power trial was 0-608 lb. of oil per shaft horse 
power for all purposes when the boilers were burning 
0-785 lb. of oil per square foot of heating surface. 
It will be readily appreciated that the efficiency of the 
boilers would be materially increased at a reduced 
rate of fuel consumption ; the high temperature of the 
funnel gases usual under destroyer conditions, 
namely, 600 deg. to 700 deg. Fah., as against the 
200 deg. or 300 deg. used in recent liner practice, 
must also be borne in mind. The contract for the 
** Acheron ” was placed by the Admiralty with the 
Parsons Marine Steam Turbine Company, Ltd., of 
Wallsend, at whose works the turbine machinery was 
constructed. The hull and the boilers were built 
by John I. Thornycroft and Co., Ltd., at Woolston, 
Southampton, and the ship was launched on 
March 18th, 1930. She is one of the “ Acasta”’ class 
of destroyers, and has a designed speed of about 35 
knots at an output of about 34,000 S.H.P., and her 
displacement is 1330 tons, with a length of 312ft. 
between perpendiculars. Her armament comprises 
four 4-7in. guns, two 2-pounder pom-poms, five 
machine guns, and eight 2lin. torpedo tubes on 
quadruple mounts. The boilers, which are designed 
for a working pressure of 500 lb. per square inch and a 
total steam temperature of 720 deg. Fah., embody 
the latest Admiralty oil-burning arrangements, based 
on the special research work carried out at the Oil 
Fuel Experimental Station at Haslar. The boilers 
are of Thornycroft design, and include the firm’s 
special arrangement of air heaters, superheaters, 
and other details. 


British and Foreign Trade Statistics. 


Towarps the end of last year the first volume of 
statistical tables, Fiscal Blue book, Part L., relating 
to British and foreign trade and industry, was pre- 
pared by the Board of Trade, and published by H.M. 
Stationery Office. The purpose of these tables was to 
supply a body of statistical information which would 
enable a general review to be made of the state of 
industry and trade at home and abroad during the 
preceding seven years. The second volume, the Fiscal 
Blue book, Part II., which has been designed with a 
view to a more detailed survey of particular industries, 
was recently laid before Parliament, and was published 
on Tuesday last, April 28th. So far as information 
was available, the more important particulars regard- 
ing production, trade, employment, and prices, 
both in the United Kingdom and in the principal 
competing countries, have been brought together. 
From the twenty-one groups of industries included 
in the tables, we would particularly mention the 
following, which are likely to interest our readers. 
They are the coal, iron and steel ; engineering, other 
than electrical and marine engineering ; shipbuilding 
and marine engineering ; motors, cycles, and rubber 
tires ; and electrical machinery industries. The “ safe- 

led” industries are dealt with in a special 
section, in which information regarding imports and 
exports and particulars with regard to the production 
and employment in those special industries is given. 
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The Effect of Use on the Properties 
of Motor Oils. 


By 8. LIVINGSTON SMITH, D.Se., M.I. Mech. E., A.C.G.I. 
and E. GLAISTER, M.Sc., D.1.C., A.C.G.I, 


Tuts article gives a record of some experimental 
work undertaken wth the Deeley oil testing machine 
in the Mechanical Engineering Laboratory of the City 
and Guilds (Engineering) College, South Kensington. 
In addition to measuring the static coefficient of 
friction as originally intended by Mr. Deeley, the 
machine was employed by the authors in a novel way 
to find the kinetic coefficient. These two coefficients 
are a measure of certain properties of the oil tested, 
and they are utilised in these experiments to find the 
change brought about in the lubricating properties 
of certain motor oils when used in the petrol engine of 
an automobile. 


THe DrELEY MACHINE AND THE AUTHORS’ METHOD 
or Usine Ir. 

Description of Machine.—The machine was designed 
by Mr. R. M. Deeley for the purpose of investigating 
the coefficients of friction between contact surfaces 
of different metals when lubricated with various oils. 

It consists essentially of two opposing friction 
surfaces, one, the lower, in the form of a cast iron 
dise D—Fig. 2—and the other, the upper, consisting 
of three pegs P. The disc is carried by the tray A— 
Fig. 1—and flooded by the lubricant under test. The 

















Fic. 1—THE DEELEY FRICTION TESTING MACHINE 


pegs are of mild steel, °/,,in. diameter, and symmetric- 
ally disposed in a circle of 7 cm. diameter. The 
carriage is centred by a spindle co-axial with the 
dise, and is provided with two vertical posts E— 
Fig. 1—which engage with the crosshead of the 
torque-measuring device. This consists of a coil 
spring S, and an indicating mechanism which records 
by means of a pointer on a scale the torque transmitted 
to the spring. 

The machine is operated by rotating the tray by 
means of the handle shown. This at the same time 
rotates the disc, and the frictional resistance between 
the disc and the pegs causes rutation of the carriage 
against the resistance of the spring. Any required 
bearing pressure between pegs and disc can be pro- 
vided by adding weights W to the carriage to which 
the pegs are attached. 

It should be noted that in order to obtain accurate 
results, it is important to maintain constant surface 
conditions throughout. This entails furnishing an 
entirely new surface by an identical procedure for 
each test. It was found that the steel pegs showed no 
sign of wear, and that washing with hot water quickly 
removed the surface film. The cast iron disc, however, 
wore more rapidly. It was prepared by washing with 
benzol, then sprayed with hot water until the surface 
remained thoroughly wet all over, showing that all 
oil had been removed. It was then dried and care- 
fully lapped with flour carborundum and the oil to be 
used. The lap, made of soft brass, is shown at L— 
Fig. 2. Finally, the carborundum was removed by 


repeated rubbing with the oil and a piece of cork, 
and wiping with fluffless blotting paper. 

To Measure the Static Coefficient of Friction.—lf 
the disc is rotated against the resistance of the spring 
until slipping just occurs between the pegs and the 
disc, the reading of the machine then obtained is a 


If R=scale reading and W=pressure between 
friction surfaces in pounds per square inch, 


Then coefficient of static friction us= > Xa con- 


Ww 
stant. 

To Measure the Kinetic Coefficient of Friction.— 
The authors substituted a mechanical drive for the 
handle H, so that the disc could be rotated at a pre- 
determined constant speed, thus establishing a con- 
tinuous and steady slip between the lubricated sur- 
faces. The reading of the machine then obtained 
gives the kinetic coefficient of friction px. 

It was found that to obtain consistent results, the 
dimensions of the machine limited the rubbing velo- 
city to about 100ft. per minute. The dimensions of 
the pegs and weights supplied provide for bearing 
pressures of from 10 Ib. to 100 lb. per square inch. 

Method of Heating the Oil.—An efficient control of 

















FiG. 2—- FRICTION SURFACES 


the temperature of the oil under test is vital, as the 
temperature determines the viscosity, which, in turn, 
affects the coefficient. The authors therefore fitted 
a heating coil of jin. diameter copper tubing under 
the tray. Steam or hot water was passed through 
the coil until a steady temperature gradient was 
established, and the oil was found to have reached the 
required constant temperature. By this means it was 
found possible to carry out tests at temperatures up 
to 60 deg. or 70 deg. Cent. 


Tue LUBRICATING PROPERTIES MEASURED BY THE 
Static AND KINETIC COEFFICIENTS. 


It is recognised that the condition of the lubrica- 
tion between two surfaces can be either “‘ boundary ”’ 
or “‘ fluid,’’ or some condition intermediate between 
them. The “ boundary” condition is one which 
obtains when the lubricant is present only as a con- 
tamination film. The bearing surfaces are in contact, 
even though such contact be not actually metallic, 
owing to the modified surface conditions caused by 
the “‘ physico-chemical union of oil and metal” 
(Deeley). 

The “ fluid *’ condition might be termed the ideal 
state, in which the film is of such thickness that the 
opposing surfaces never come into contact. The 
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resistance to relative motion is then only that which 
is set up by the internal resistance of the oil to shear. 

The differences between the two types are so great 
that it has been doubted whether there be any con- 
tinuity in passing from one to the other. Fluid 
friction, according to theory, is independent of the 
load and of the chemical nature of the lubricant and 
surfaces. Boundary friction, on the other hand, is 
dependent on the bearing pressure between the sur- 
faces, and so follows the same law as solid friction. 
It has also been definitely established that boundary 
friction is dependent on the chemical nature of 
the surfaces and of the impalpable layer of lubricant 
between them. 

The Static Coefficient—As explained already, this 
is measured by the torque necessary to produce the 
first slip between the friction surfaces. It is clear 
that it is obtained under conditions of true boundary 
lubrication, so that the total friction should be directly 





measure of the static coefficient of friction. 





proportional to the pressure between the surfaces. 


The results of tests on a number of oils given in Fig. 3 
show that this is actually so, and Fig. 4 gives the 
co nding values of the static coefficients. 

As these coefficients are independent of the pressure, 
differences between them must be due to some 
property which varies from one oil to another. Thai 
it cannot be the viscosity is shown by the values 
given in Fig. 4. It can, therefore, only be due ty 
the property known as “ oiliness,” which is the 
recognised criterion of the relative values of lubricant, 
when under boundary conditions. Whence it follows 
that the value of the static coefficient given by tlic 
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Deeley machine is a measure of the oiliness of the 
lubricant tested. 

The Kinetic Coefficient.—This is obtained by the 
authors’ method from the reading of the machine 
when a steady rate of slip is established between 
the friction surfaces at any desired pressure and speed. 
It is clear that if the pressure is low enough and the 
speed is sufficiently high, a fluid film will be induced 
between the surfaces, and the purely fluid condition 
will obtain. Should, however, the relative velocity 
be so small that the fluid film is broken down, a 
semi-fluid state will be created, which may, if the 
conditions increase in severity, lead to a definitely 
boundary state. The law of fluid friction is ux= cM 
where 7=oil viscosity, 

V=relative velocity of the surfaces. 
P= bearing pressure, 
t=thickness of the oil film. 


In these experiments, therefore, the oil viscosity, 
the rubbing velocity, and the bearing pressure were 
varied in turn, using oil sample No. 1, with the follow- 
ing results. 

(1) Effect of Temperature or Oil 


Viscosity.— As 


Oil Mo. 1 P= 80/b Per sq.in 


012 

min 
on 
0-10 


009 


_ 
3s 
~ 


Kinetic Coefficient - [Ly 
S S 
& 8 





40 70 
Temperature °C 
FIG. 5. KIMETIC FRICTION COEFFICIENT - TEMPERATURE 


“Tue Encicer™ 


0 


@ 


previously explained, the oil viscosity could be 
varied by varying its temperature. Fig. 5 shows the 
effect of temperature on the kinetic coefficient 
at four different rubbing velocities and a constant 
pressure of 80 lb. per square inch. 

It will be seen that with the low velocity of 14. 7ft. 
per minute, rise in temperature causes a progressive 
increase in ux, but in the case of the higher velocity 
of 73.5ft. per minute increase in temperature is 
accompanied by a fall in ux, until it reaches a minimum 
value, after which it commences to rise. This 
minimum value is the same for all the rubbing velo- 
cities chosen, but the temperature at which it occurs 
increases with the rubbing velocity. 








These results show the effect of temperature on 
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the viscous drag. The latter is reduced by increasing | lubrication mentioned above, and provides an| can only be due to the change 


temperature until a point is reached when the fluid 


condition breaks down and is replaced by a semi- | 


fluid, or, possibly, a boundary condition. In the case 


of the low velocity of 14.7ft. per minute, this has | 


already occurred, and the whole of the curve is under 
semi-fluid or boundary conditions. In the other 
cases, the change-over point is clearly shown. 

(2) Effect of Velocity and Pressure.—In Fig. 5, 
ix is seen to increase with the rubbing velocity when 
the temperature is 15 deg. Cent., but to decrease 
with the rubbing velocity at temperatures above 50 
deg. Cent. Two sets of curves between rubbing 
velocity and the kinetic coefficient were, therefore, 
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obtained, one set A at 15 deg. Cent., and the other 
set B at 54 deg. Cent. These are shown in Fig. 6. 
In each case several pressures were used. 

In the case of curves A, the kinetic coefficient is 
increasing with velocity and decreasing with the 
pressure, which is characteristic of fluid lubrication 
and in accordance with the friction law. 

Curves B entirely reverse the relationships shown by 
curves A. At the higher temperature the coefficient 
decreases with velocity and increases with the pressure. 
The question arises as to what state of the lubricant 
is responsible for these conditions. It cannot be 
the purely boundary state, because the coefficient 
is varying with the pressure, and it clearly cannot be 
the true fluid state, because the coefficient is falling 
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with increasing velocity. The lubricant must, there- 
fore, be in a state of transition from boundary to 
fluid. 

It, therefore, is evident that the Deeley machine 
can be utilised to measure the coefficient of friction 
between lubricated surfaces when the lubricant is 
in the boundary, the fiuid, or the intermediate state. 

Having now traced the separate effects of tempera- 
ture or oil viscosity, velocity and pressure on the 
friction coefficient, using one oil throughout, the 
results of similar experiments on a number of different 








excellent check on the accuracy of the experiments. 
The curve evidently consists of two definite portions 

joined by a less definite critical point. At the right- 

hand end of the curve we have the purely fluid 


condition, which persists as ay is reduced until a 
critical point C is reached. At this point the relation- 


, ‘ V 
ship between the coefficient ux and ” suddenly 


changes, due to the commencement of a breakdown 


of the oil film. A further reduction in aV is accom- 


P 
panied by a rise in ux, due to a continuance of this 
film breakdown. This part of the curve clearly repre- 
sents the semi-fluid condition. 


Tae Errecr or Use on Certain PROPERTIES OF 
Moror Ors. 


This question was investigated in two ways :— 


(1) By a critical examination of the changes in the 
lubricating properties measured by tests on oils before 
and after use. 

(2) By suitably treating the unused oil in order to 
reproduce artificially the properties of a used oil as 
revealed by the above tests. 


(1) EXAMINATION OF THE LUBRICATING PROPERTIES 
BEFORE AND AFTER USE. 


Five different lubricating oils, Nos. | to 5, were 
tested before use, and again on being drained from 
the crank cases of different automobile engines after 
known periods of running, as shown in Table L.: 


Taste I.—History of Used Oile Tested. 


Oil No. Period of use. 
1U 40 hours in a 20 H.P. “ Talbot ” engine on test bed 
2U 2000 miles in 16 H.P. “‘ Peugeot ” engine 
3U_.. 1000 miles in a 3-5 H.P. air-coo 7r. & m.” 
motor cycle engine 
4U 600 miles in 12 H.P. “ Fiat " engine 
5T 2500 miles in 40 H.P. “‘ Daimler " engine. 


In addition to measuring the changes in the friction 
coefficients, both static and kinetic, by means of the 
Deeley machine, tests for flash point, viscosity, and 
acidity were carried out. 

The results of these experiments, both before and 
after use of the oils, are given in Fig. 8, in which the 
curves give the viscosities of the different oils and 
the table gives the other properties with the exception 
of the kinetic coefficient. This coefficient was 
measured under conditions of fluid lubrication and is 
shown in Fig. 9 plotted against viscosity. 

Changes in the Static Coefficient with Use.—It will 
be seen from Fig. 8 that the static coefficient has 
changed only slightly, whereas the value of the 
viscosity at any given temperature is considerably 
reduced with use. Fractional distillation tests showed 
that this latter change was due to dilution of the 
lubricant by unburnt fuel. 

It was considered that the small change in the static 
coefficient with use might possibly be due to a com- 
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bination of increased acidity and asphaltic content, 
and reduced viscosity, any or all of which might be 
exerting opposing influences. 

Changes in the Kinetic Coefficient.—The results 
given in Fig. 9 show the kinetic coefficients for all the 
oils tested, both before and after use, plotted on a 
viscosity base. These tests were carried out at a con- 
stant rubbing velocity of 34ft. per minute and at 
pressures varying from 40 Ib. to 100 Ib. per square inch. 
It will be seen that all the oils, both in the used and in 


the unused condition, fall on one smooth curve for 


012 —_—_——>— = ‘hie 


in viscosity brought 


| about by fuel dilution of the lubricant. 


(2) RerpropuctTion oF THE CHARACTERISTICS OF 
Usep Ons in Unusep Ons. 
The above results show only a small change in the 


static coefficient with use. This difference may be 
due to the combined or separate effects of reduced 
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viscosity, increased asphaltic and carbon content, 
and increased acidity. These effects were therefore 
isolated and investigated separately. 

(a) The Effect of Fuel Dilution.—The unused oils 


Tasre Il.—Effect of Fuel Dilution on Static Coefficient. 


“D ™ denotes artificially diluted oil. 
“U ” denotes used oil. 


Oil No. Static coefficient. 

7. Se s, «6, Oe 

+ & 0-156 
iU.. 0-149 
Fer 0-144 
2D.. 0-151 
2U. 0-140 
3 0-113 
3D 0-120 
3U 0-136 
4 . 0-158 
4D.. 0-158 
4U.. 0-155 
5 : 0-148 
sD.. 0-159 
SS ee eee 

were diluted with the same diluent to a viscosity 


value agreeing with that after use. 
A diluent had to be obtained of such a nature that it 
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| would be comparable with that resulting from use in 
|an engine. Fractional distillation tests were there- 
| fore carried out on the used oils in order to ascertain 
the probable composition of the diluent. It was 
found that a mixture of 70 per cent. petrol and 30 per 

|cent. paraffin provided a diluent of the requisite 

characteristics. 

| Table IT. gives the results of these tests. It will be 

| seen that in all five cases the coefficient is changed but 

| little, and not always in the same direction. 

(b) The Effect of Acidity and Asphalt.—The actual 


a are shown plotted in Fig. 7 to a common base of | each pressure. This is in complete agreement with | process of oxidation occurring in an engine was repro- 
ns The resulting curve is a clear proof of the 


reproduction in the machine of the three modes of 


the conditions for fluid lubrication previously dis- 
cussed in connection with Fig. 7. 
It follows that the change in the kinetic coefficient 





duced artificially on oil No. 1 by passing oxygen 


| through the heated oil to imitate crank case con- 
| ditions. 
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The curves given in Fig. 10 show that as the acidity 
increases with the time of oxidation there is a decrease 
in the static coefficient, tending towards a constant 
value. Again, however, the change is small. 

The asphalt extracted from the used oil in the test 
for asphaltic content was now added to the unused but 
diluted oil and the changes in the static coefficient 
measured. The percentage reductions in the value of 
the coefficient for two samples were 6 per cent. and 
8 per cent. respectively. 

It will thus be seen that the small change in the 
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static coefficient with use is due to only slight changes 
in the individual factors influencing it, and not due to 
large changes which oppose one another. 


CONCLUSIONS. 


These experiments show conclusively that the 
Deeley machine can be used successfully to measure 
the kinetic coefficient of a lubricant when in the truly 
fluid or the semi-fluid state. 

The most significant fact emerging from the 
examination of the used motor oils is the large decrease 
in the kinetic coefficient with use. This decrease is 
entirely due to reduction in viscosity brought about 
by fuel dilution. All the experiments on the changes 
in the other properties emphasise the relative impor- 
tance of this factor. 

It might be argued that the reduction in engine 
friction resulting from this decreased coefficient is an 
advantage, but it will be seen from Fig. 7 that if this 
reduction in oil viscosity is allowed to persist the oil 
film may be broken down and the life of the bearing 
imperilled. 

It follows that efforts should be made to maintain 
a constant oil viscosity. Inasmuch as fuel dilution is 
inevitable, maintenance of viscosity can only be 
achieved either by removal of the diluent or by using 
a more viscous oil for make-up purposes. 

The authors would like to express their thanks to 
Mr. R. M. Deeley for kindly putting one of his 
machines at their disposal, and to Professor W. E 
Dalby, F.R.S., for his interest in the work. 








Institution of Mechanical Engineers. 





THE paper by Mr. C. D. Gibb on “ Post-war Land 
Turbine Development,”’ which was presented before 
the Institution of Mechanical Engineers in London on 
April 17th, and of which the second portion appears 
in this issue, was discussed by the North-Western 
Branch of the Institution on April 16th. 

In calling upon Dr. G. G. Stoney to open the dis- 
cussion, the Chairman, Mr. H. L. Guy, said that Dr. 
Stoney had been one of Sir Charles Parsons’ earliest 
colleagues and had been associated with him in most 
of the important and fundamental developments 
which had been made in the steam turbine. 

Dr. Stoney said that engineering research was 
expensive, but the gains by it were also great. It had 
been estimated that in connection with impulse 
turbines the work of the Steam Nozzles Research 
Committee, which had cost about £8000, had resulted 
in a saving of some £50,000 a year in coal, or, in other 
words, was paying for itself every two months. 
Reaction turbine manufacturers had also been experi- 
menting extensively, but it was a remarkable thing 
that, apart from improvements in manufacture and 
finish, the blade shapes now used were identical with 
those originally designed by the late Sir Charles 
Parsons in 1896 and described in his patent of that 
year. It was doubtful, at all events for low steam 
velocities, whether much improvement in the blade 
devised by Sir Charles thirty-five years ago was 
possible. In the earlier part of his paper Mr. Gibb 


gave alternative methods of increasing the available 
heat drop. The vacuum could not be increased, as it 
depended on the temperature of the cooling water, 
and it was not commercially possible to have less than 





about 22 deg. Fah. difference between the cooling 
water and the steam temperatures. The gain by raising 
the steam pressure was much more than that obtained 
by raising the steam temperature, as had been shown 
by Mr. 8S. S. Cook, F.R.S., in his paper before the 
North-East Coast Institution of Engineers and Ship- 
builders, and as was easily seen from the entropy 
diagram. With effective methods of draining, which 
would sooner or later be developed, the loss due to 
wetness at the low-pressure end would be avoided, as 
also would be the erosion of the low-pressure blades. 
In any case shrouding such as that shown in Fig. 9 of 
the paper was effective in avoiding erosion. High 
pressure introduced only mechanical difficulties that 
could easily be dealt with, but high temperature pro- 
duced troubles from expansion, creep, corrosion, &c., 
about which at present they knew little. Nearly all 
turbine troubles were attributable to temperature. 
There was no trouble in hydraulic machinery using 
high pressures without temperature. He agreed with 
Mr. Gibb that future development would be more in 
the direction of higher pressures than higher tem- 
peratures, but he doubted if reheating would become 
universal, the complications and cost of which were 
very great. 

Mr. L. 8S. Robson (Metropolitan-Vickers Electrical 
Company, Ltd.) said that the paper covered much 
ground, but that he proposed to discuss only one 
point, that of disc vibration. Except for the state- 
ment that the trouble was still occasionally encoun- 
tered, the author did not deal with that subject. In 
the associated problem of the whirling of shafts there 
were two methods of avoiding vibration, the use of a 
stiff shaft, of which the lowest critical speed was well 
above the running speed of the machine, and the use 
of a flexible shaft with the running speed lying between 
two critical speeds of the shaft. Properly carried out, 
either method would give immunity from vibration. 
Dise vibration might also be avoided in two ways, 
namely, by the use of a stiff disc, every one of the 
critical speeds of which lay well above the frequency 
of any impulses likely to be set up in the turbine, and 
the use of a flexible disc, with the curve of possible 
impulse frequencies passing between two critical 
speeds of the disc. The stiff dise method advocated 
by Mr. Baumann in his paper in 1921 before the 
Institution of Electrical Engineers had governed his 
firm’s practice since that date. He could say authori- 
tatively that no trouble had ever occurred in a turbine 
the wheels of which were designed in accordance with 
that principle. 

The stiff disc method had one very big advantage, 
in that it was sufficient to carry out tests on stationary 
wheels. The influence of rotation was always to 
increase the natural frequency of the wheel vibration, 
and hence with a stiff disc the only effect of rotation 
was to increase the margin of safety. Further, 
practically any desired margin of safety could be 
provided, whereas if the disc were designed to run 
between the critical speeds, the maximum margin was 
limited to half the range between these s In 
justification of the use of flexible discs, it had been 
suggested that the stiff disc was unduly costly, the 
wheels being heavier and the shaft longer and larger 
in diameter. To him it appeared fundamentally 
wrong to allow questions of cost to determine an issue 
involving safety and reliability. Furthermore, his 
experience, based on the practice of his firm for over 
ten years, was that machines could be designed to be 
profitable—even in the most competitive market— 
with stiff discs in which there was an ample margin of 
safety. It was clear that temperature distribution 
had a serious effect on wheel vibration, and it was not 
too easy to predict or to measure actual temperature 
distribution in the wheels of a running turbine. With 
the stiff disc, however, it was only necessary to 
increase the safety margin to avoid trouble. With 
flexible discs, however, an increase of the margin in 
one direction reduced it in the other. It would there- 
fore appear to be necessary with flexible discs to 
obtain information concerning temperature distri- 
bution to an almost impossible degree of exactitude. 

Mr. Midgley (Liverpool Corporation Electricity 
Department), referring to item 53 in Table I. of the 
paper, the Metropolitan-Vickers 50,000-kW turbine at 
Liverpool, pointed out a slight inaccuracy in the stop 
valve temperature. In the early stages it was intended 
to run the machine with a stop valve temperature of 
725 deg. If required at a later date, the temperature 
could be raised to 800 deg., the figure given by Mr. 
Gibb. Dealing with the question of the most 
economical vacuum, Mr. Midgley said that he could 
endorse .Mr Gibb’s statement that circumstances 
seldom justified a back pressure lower than lin. of 
mercury absolute. Concerning the size of individual 
units, he remarked that hitherto, in this country, the 
largest undertaking had had a maximum load of 
about 180,000 kW. One or two had maximum loads of 
100,000 to 110,000 kW. Obviously, in such circum- 
stances, units of 50,000 kW were on the large side. 
To install a very large machine and to have all one’s 
eggs in one basket did not seem altogether desirable. 
With the coming into operation of the 1926 Electricity 
Supply Act things would, however, be different. 
Stations would be linked up and there would probably 
be a demand in this country for larger sets. Mr. Gibb 
had referred to sets running at 3000 r.p.m. He (Mr. 
Midgley) had discussed with various designers the 
question of sets running at such a speed, and they had 
all put forward perfectly sound arguments in favour of 








them. Nevertheless, he did not like them, although he 
could give no reasons for his dislike. He had talked 
the matter over with a number of operating engineers, 
and they had all expressed preference for sets runnin, 
at 1500 r.p.m. It was a great source of satisfaction t., 
learn how thoroughly the designers and manufacturers 
were going into the question of safety and reliability. 
From the operating point of view failure of suppl) 
was a very serious matter. Everything that a man) 
facturer and designer could do to improve reliabilit 
was a step in the right direction. It was particular!) 
interesting in that respect to find Mr. Gibb so frani 
in his reference to failures. 

Mr. Higgs-Walker (Metropolitan-Vickers Electrica! 
Company, Ltd.) called attention to the autho 
remark that single-cylinder machines for high vacu 
with an output of 10,000 kW at 3000 r.p.m. we: 
remarkable in 1921. Mr. Gibb might be interested 1. 
hear that the Metropolitan-Vickers Company hz 
had a single-cylinder machine to run at that speed « 
order that year which had a maximum continuou 
rating of 17,500 kW with a vacuum of 28-4in. Mr. 
Gibb’s reference to the increase which had occurre:| 
during the period under review in blade tip speed 
seemed to carry the suggestion that high tip speed. 
were advantageous. Actually, however, it was 
desirable that tip speeds should be kept to the mini- 
mum necessary to provide the required leaving are. 
The fact that the Baumann multi-exhaust con- 
struction permitted an increase in leaving area o/{ 
about 60 per cent. to be obtained with any given ti) 
diameter meant that the multi-exhaust either allowe:| 
a 60 per cent. larger capacity to be handled with « 
given factor of safety or else that the factor of safet, 
could be 60 per cent. greater than with the ordinary) 
method of construction. In order to assist in com 
pleting the author’s statement of the present possi 
bilities in design, he might say that his company ha:! 
developed designs for sets of 50,000 to 60,000 kW 
running at 3000 r.p.m. These sets incorporated two 
exhausts in a single low-pressure cylinder with « 
maximum tip speed of 1065ft. per second. It was of 
interest to compare that figure with the figure o/ 
1200ft. per second mentioned in the paper. 

High tip speeds, Mr. Higgs-Walker continued, were 
not a measure of progress in blade design, since it wa 
possible to have a high tip speed with a short blade, in 
which case the stresses in the blade might be quite 
moderate. For many reasons, such as disc vibration, 
it was desirable to keep the tip diameter as small ax 
possible, and with good hydrodynamic design of the 
blades it was possible to use ratios of mean diamete: 
to blade height as small as 3-5 or 3 with good 
efficiency. Mr. Gibb had stated that the maximum 
single exhaust annulus area known to him for a 
3000 r.p.m. machine was 22 square feet. He would no 
doubt be interested to hear that the speaker’s com- 
pany had now under construction a single exhaust 
machine running at that speed in which the leaving 
area was 35-3 square feet. 

Mr. R. W. Bailey (Metropolitan-Vickers Electrical 
Company, Ltd.) said that while it was not clear from 
the paper whether the author had a leaning towards 
the use of higher steam pressures or higher operating 
temperatures, the general impression obtained was 
that if the author had a bias it was towards higher 
operating pressures. Inquiry in America as to the 
results obtained with high steam pressures left one 
with the feeling that serious difficulties had been 
encountered which had reduced considerably the com- 
mercial efficiency as expressed by the overall cost of 
the energy produced. Some of these difficulties had 
occurred in the steam generating equipment, and con- 
sequently could not be charged to the turbine. On 
the other hand, where higher operating temperatures 
had been used in recent years, it could not be said 
that important trouble had been encountered. As 
one who was primarily interested in materials, he was 
of the opinion that it would be unwise to assume that 
a temperature of 850 deg. Fah. was necessarily one at 
which design would probably become stabilised. 
Given sound design, he was of the opinion that it was 
possible to proceed to higher operating temperatures. 
It was true that even at a temperature of 750 deg. Fah. 
creep was present in measurable amount, and conse- 
quently at higher temperatures it became of increasing 
importance. There was no need to refer to the general 
characteristics of that phenomenon, as they were 
now fairly well known ; but it might be worth while 
to remember that a very good feature of it was that 
the distortions which it incurred were slow and would 
not involve failure until very long after displacements 
had taken place which would be too serious to permit 
further operation. The question of cylinder dis- 
tortion was important. From a considerable expe- 
rience of plant under long periods of operation and 
investigation of the distortions which occurred, he 
was convinced that distortion was a creep effect. 
Consequently the extent to which distortion would 
develop in time was determined by the creep charac- 
teristics of the material. 

An important advance, Mr. Bailey continued, would 
be involved if cast iron could be employed at higher 
temperatures than at present. In replacing steel it 
would not only be cheaper, but its use would have the 
advantage that castings could be made in the foundry 
of the turbine builder. When Perlit iron had been 
brought to the attention of engineers some five years 
ago his firm had made an investigation of its growth 
characteristics as compared with those of the normal 
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iron used for turbine cylinders. Specimens were 
submitted to steam at atmospheric pressure and 
1000 deg. Fah. for eight hours during the day, and 
were cooled down to atmospheric temperature during 
the night. The tests had been made for a total heating 
period of over 700 hours. Measurements of length 
made at intervals showed that small growth occurred 
in both cases, with the advantage, if any, on the side 
of the normal cylinder iron. From these tests it was 
inferred that Perlit iron did not offer advantages as 
regarded growth over the cylinder iron used. The 
results, however, might have been different if the 
material had been under stress. 

The specification governing the manufacture of 
turbine and generator rotor forgings given in the paper 
involved recognised principles. Difference of opinion 
and practice, however, must be expected in pro- 
cedure. For example, he preferred and employed an 
annealing treatment instead of normalising as 
required by clauses 10 and 11 of the author’s pro- 
cedure. The reason for that preference was that it 
was in the interior of the forging that the most severe 
conditions obtained, and it was just there in the case 
of carbon and low alloy steels that a normalising 
treatment was ineffective, the reason being that the 
large mass of the body greatly retarded the cooling of 
the interior. Another point at which his firm’s pro- 
cedure differed from that given in the paper was the 
stage at which the forging was trepanned. His firm 
required that work to be done when the forging was 
first rough machined ; that was before the final heat 
treatment and machining to final rough machined 
dimensions. The reason for that practice was that 
in a rotor forging completed from a hot ingot by a 
continuous procedure before becoming cold the most 
severe internal stresses would occur during heating 
up for the final heat treatment. The presence of a 
bore converted what would otherwise be a three- 
dimensional tensile stress in the axial region into a 
two-dimensional stress at the bore, which was a less 
objectionable stress system. There was an incidental 
advantage that the core and the bore were examined 
for defects at the earliest stage and if any rectification 
were required or defects found which necessitated 
rejection of the forging a minimum amount of delay 
was involved by the replacement. For a number of 
years it had been his firm’s practice to trepan an axial 
core from all rotor forgings at the stage indicated, and 
to replace the core in the bore with the bore ends 
plugged during the subsequent thermal treatment. 
As a result the core became representative of the final 
condition of the forging in the axial region. 

Mr. Norman Elce (Metropolitan-Vickers Electrical 
Company, Ltd.) said that the problem of erosion 
could be dealt with in different ways. One was that 
adopted by the author of providing a resistant edge 
in the form of a renewable shield. Another method 
consisted of removing a high proportion of the water 
of condensation by effective drainage methods. It 
was the standard practice of his firm to arrange for 
such extraction at all wet stages except at the first 
inception of condensation. Experiments had shown 
that as much as 50 per cent. of the total wetness could 
be removed in that way. 

The author’s remarks concerning the modern small 
turbine, Mr. Elce continued, emphasised one impor- 
tant characteristic of those machines—the reversion 
to and development of plant requiring no basement. 
One other important aspect of the development which 
had occurred in the small turbine was the method of 
driving the auxiliaries by direct mechanical connection 
from the turbine, a plan which gave a very real 
saving in cost and improved the arrangement, effi- 
ciency, and ease of operation. Little, if anything, had 
been done in that direction until it had been developed 
by his firm about six years ago, and it might be of 
interest as an indication of progress if he stated that 
since that time they had carried out orders for over 
100 of such sets for capacities varying from 250 to 
4000 kW in seven standard sizes. Mr. Elce concluded 
by describing his firm’s design of pass-out governor 
for use in conjunction with small turbines from which 
process steam has to be extracted. 


In the course of a brief reply to the discussion, Mr. 
Gibb sympathised with Mr. Midgley concerning his 
distrust and nervousness with regard to the operation 
of plant running at 3000 r.p.m. He pointed out, how- 
ever, that rotational speed as such meant nothing, 
and that stress and peripheral speed were the criteria 
by which turbine plant had to be judged. To illus- 
trate what nervousness could suggest, and also to 
show the effect of surroundings upon a running note, 
he remarked that all Messrs. Parsons’ shafts and alter- 
nator rotors were overspeeded in a specially con- 
structed chamber, but that on one occasion they 
wished to run a rotor to normal speed in an open 
shop for research purposes. The run up was made late 
in the evening and no one attending it had stopped to 
have a meal. It was not possible to attach a direct- 
driven tachometer to the shaft. A vibration tacho- 
meter was therefore held on one of the bearings of the 
set. At 1500 r.p.m. on the vibration tachometer the 
noise was exactly the same note as they had been used 
to at 3000 r.p.m. in the overs shaft house. The 
absence of food, together with the fact that the work 
being done was novel in some respects, probably 
made them rather jumpy. Everyone was perfectly 
certain that the rotor was actually doing 3000 r.p.m. 
and that the vibration tachometer was reading half 
the correct speed. Even a man brought from the 











balance house agreed that the rotor was running at 
3000 r.p.m. Eventually some temporary gear was 
rigged up, and it showed without doubt that the speed 
was only 1500 r.p.m. The speed was then brought 
up, and at 2000 r.p.m. the high-pitch note previously 
heard completely disappeared, and it was almost 
impossible to hear the shaft running a few feet away 
from it. On reaching 3000 r.p.m. the note reappeared 
and was identical with that previously heard at 
1500 r.p.m. 








Efficiency in the Tool Department. 
By G. W. TRIPP, F.C.G.L., M.I. Mech. E., A.M. Inst. C.E. 


EVEN in engineering works which are otherwise 
comparatively well organised it frequently is found 
that the tool and gauge department has to a large 
extent been ignored in schemes of reorganisation, 
partly because the work is mainly performed by day- 
work, as distinct from piecework, and also because 
the one concern of the manager is production, and he 
fails fully to realise that the so-called non-producing 
departments have an enormous influence on the cost 
of production. A simple test of the truth of this state- 
ment can be made by taking a census of all the tools, 
consumable and returnable, that are scattered about 
in the different shops, and then estimating their 
value ; the result will probably stagger the manage- 
ment and lead to a thorough investigation of the 
activities of the tool department, with a view to a 
radical saving without impairing general usefulness. 

The functions of a well-ordered tool and gauge 
department may be regarded by many as obvious, 
but it should be clearly stated that the commonly 
accepted idea that the be-all and end-all of this 
branch of workshop activity is to produce the appro- 
priate tools and gauges required for the work passing 
through the production departments is a very circum- 
scribed conception, which would only lead to the 
fringe of an important subject being touched. Methods 
of tool making might be above reproach, tools and 
gauges might be forthcoming to meet every con- 
tingency, and yet colossal waste be piling up over- 
head charges in a manner that would escape detection, 
unless a thoroughly efficient costing system were in 
operation. 

The department under observation must be respon- 
sible for every tool, jig, and gauge that it produces or 
purchases, “‘from the cradle to the grave,” so to 
speak. If we accept this as axiomatic, although the 
scope of the superintendent is thereby widened appre- 
ciably, the tool position is safeguarded and control is 
placed with the appropriate branch of the organisa- 
tion. Accordingly not only will the official in charge 
be held responsible for the manufacture of all special 
tools and equipment which cannot be purchased more 
economically, but he will also (a) purchase the tools 
required, the actual buying being, of course, entrusted 
to the recognised department ; (6) store and issue all 
the tools, &c., necessary for production purposes, 
dividing them into suitable categories, e.g., consum- 
able, returnable, &c.; and (c) maintain all tools and 
gauges in a state of efficiency. 

These duties involve a number of important con- 
siderations which it will be advisable to investigate 
before proceeding further. In the first case, if an 
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adequate supply of tools is to be ensured, without 
unduly large stocks being held, some record that is 
readily accessible and easily followed must be main- 
tained. It is suggested that this can best be arranged 
by means of a simple card index, each tool in the 
store having a card allocated to it. A form of card 
which has proved satisfactory is shown in Fig. 1, 
which is practically self-explanatory. Although a 
large number of tool departments are content to work 
on @ maximum-minimum basis, it is felt that it is 
far better also to have a definite ordering level. 
Naturally, the maximum stock should never be 
exceeded, but it is also desirable that the minimum 
should normally be held in store, and too frequently, 
when only the upper and lower limits are indicated, 
ordering does not take place until the minimum is 
reached. The ordering level should be based on the 
consumption anticipated during the time lag between 





ordering and receiving the goods into store, inspected, 
and ready to issue. The numbers decided upon for 
maximum and minimum can only be determined in 
the light of experience, and may have to be modified 
from time to time, especially in the early days after 
the inception of the scheme. 

Assuming that the manager of the tool department 
is fully alive to his responsibility for keeping the tool 
store supplied, the question arises as to the origin 
of the stock to be provided, whether it shall be 
obtained by internal manufacture or by external 
purchase. It must be realised in this connection that 
the tool department is an interested party, in that it 
naturally desires to have an abundance of work for 
those employed inside its own organisation, and no 
better means can be found than by manufacturing for 
stock, but it should be confessed unreservedly that it 
is prone to be very expensive. For this reason alone, 
quite apart from any others that might be advanced, 
it is strongly urged that the actual placing of orders for 
tools, &c., ought not to be a function of the tool 
department. Tools should be purchased in exactly 
the same way as any other stores which are an aid 
to production. While allowing that the manager of 
the tool department is the one best able to specify 
requirements, it is desirable that he should send his 
demands to the general stores department, which will 
obtain the articles required either hy internal manu- 
facture or external purchase. Quotations will be 
obtained from the tool department exactly as if it 
were outside the organisation, and only if it seems an 
economically sound proposition should it be given the 
order. Once so placed, it will be the responsibility of 
the tool department to see that the price quoted is not 
exceeded. This consideration naturally introduces 
the vexed question of whether piecework can he 
applied to tool manufacture or not. Where it has 
been used on stock orders it has proved an unqualified 
success, and has been of great assistance in helping 
the tool maker to keep within the estimate. It will, 
however, probably be found advisable to discriminate 
between cutting tools, which may be regarded as 
consumable, and jigs and fixtures, which by com- 
parison are not. To produce jigs, which are normally 
turned out as single units, by piecework methods does 
not commend itself as a sound proposition, for it is 
liable to degenerate into a form of more expensive 
daywork. If payment by results is deemed advisable, 
one of the premium systems could be used more 
advantageously than straight piecework. 

This, however, may be regarded as a digression, and 
we will do well to proceed to the other alternative, i.e., 
when the tools are purchased. Although the tool 
department should not decide where the order is to 
be placed, it is recommended that tenders should be 
passed to it for criticism and to obtain an expert 
opinion and advice, particularly if it is considered 
desirable that the lowest tender should be passed. 
This procedure may lead to disagreement between the 
buyer and the tool department, in which case the 
decision should be made by the general manager, 
after considering both sides. 

While the foregoing may be regarded as a satis- 
factory normal policy, it should not be followed 
slavishly, for it would obviously be unsound to pur- 
chase, if by so doing tool makers would be slack and 
the works on-cost enhanced by such idleness. In 
some cases it might even be legitimate to place the 
order with the tool department, when the prime cost 
was greater than that of external purchase. The most 
important consideration is that all the facts should 
be fully known to the management, so that what- 
ever steps are taken it is with the eyes open to the 
situation as a whole. 

Having established a simple method of replenishing 
the tool store, the next question to be considered is 
the manner in which tools should be released to enter 
upon their life work. It may probably be assumed that 
the promiscuous issue of tools to all who may demand 
them is rightly a thing of the past, although even now 
certain cutting tools are obtainable far too readily, 
particularly the ordinary standard lathe tool. Why 
the release of a comparatively cheap tool, such as a 
small twist drill, should be carefully safeguarded, and 
yet the far more expensive lathe tool be given out 
freely on demand, is one of those anomalies likely to 
remain a mystery. 

If, in the first place, it is assumed that instructions 
are issued to the tool stores that no articles are to be 
issued without definite authority, it is necessary to 
determine the most appropriate method of giving that 
authority. For this it is desirable to sub- 
divide the contents of the tool store into main cate- 
gories :—(a) Consumable, (6) returnable, and (c) 
exchangeable. The line of demarcation between these 
classes is somewhat difficult to define logically. Each 
works must decide into which class each tool is to be 
relegated, even if in some instances it has to be done 
in a purely arbitrary manner. 

Consumable Tools.—Consumable tools are those that 
once issued are not intended to find their way back 
to store. Once fixed in a machine they will remain 
there until worn out, e.g., a grinding wheel. A variety 
of stores for shop use will aiso naturally come into 
this category. These should only be issued when a 

i voucher, signed by the foreman, has been 
duly presented. A suitable form is shown in Fig. 2. 
These vouchers should be inserted in a receptacle 
placed in or near the bin in which the particular 
article is stored. This will prove a valuable check 
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on the entries on the tool card—Fig. 1. Incidentally, 
it may be mentioned that it is desirable to have the 
maximum, minimum, and ordering level displayed on 
the bin as another visual check on the card index. 
Returnable Tools.—Passing on to the tools that 
have been designated “‘ returnable,” there is no valid 
reason why all lathe tools, drills, milling cutters, 
taps, dies, &c., should not be embraced in this 
category. The operator presents either a card or 
brass check bearing his name or number to the store- 
man, who deposits it in the bin from which the 
required tool has been withdrawn, or if this is not 
practicable, hangs it on a hook as close to the bin 
as possible. The number of tools remaining in the 
bin, plus the cards—or discs—should always tally 
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with the number on the tool card. In order to limit 
the amount of idle capital represented by tools out 
of the store and in the shops, but not actually in use, 
it is desirable to limit the number of checks allotted 
to each operator, and six should be an ample allow- 
ance. It may perhaps be argued that if this rule be 
rigidly applied, a driller who is engaged on a great 
variety of jobs may have to make a number of visits 
to the store, and in the course of a week the amount of 
unremunerative time may become quite appreciable. 
As a via media, and without prejudice to the general 
principle, it is suggested that a first equipment may 
be issued to each machine, comprising what has been 
agreed upon as the standard. This will have to be 
maintained in a state of efficiency by the operator, 
replenishments being made by means of a foreman’s 
order. Special requirements will be satisfied by 
means of his checks. 

Exchangeable Tools.—Exchangeable tools have 
qualities which may be regarded as applicable in 
some respects to both the preceding classes. As a 
simple example may be cited the ordinary file which 
usually remains in the service of an individual fitter 
until it is so far worn that no more useful work can 
be obtained from it. On casual inspection it would 
not look very different from what it did on the day it 
was issued, its weight and size would be virtually 
the same. If the fitter were allowed to exchange the 
worn file for a new one without any safeguard, it can 
unhesitatingly be stated that many only half-worn 
files would find their way back to store. A method 
that has the merits of simplicity and that has also 
proved successful is to insist on an order slip for a 
new file being obtained from the foreman who also 
inspects the old file which must accompany the 
voucher to store. In passing, it might be men- 
tioned that some foremen are too cautious, and that 
though it might be perfectly true that “‘ there’s life 
in the old thing yet,’’ a point arises at which the 
cutting effect is so materially reduced that it is no 
longer a paying proposition not to replace it. 

If a returnable tool is badly treated or broken, the 
storeman should be empowered to refuse to return 
the borrower’s check without an order slip from the 
foreman, thereby temporarily changing the designa- 
tion from returnable to consumable. By this means 
the stock is kept in good condition. Every tool is 
examined on its return, and is ground or otherwise 
reconditioned before being restored to its bin. 

The mention of grinding raises the important issue 
as to whether this work should be done exclusively 
by the tool department or on grinding machines set up 
in the different machine shops, and available for the 
use of machinists. There is not much doubt that many 
an expensive tool has been ruined by amateur grind- 
ing, and this has led to managements decreeing that 
no grindstone should exist outside the tool depart- 
ment. On the other hand, it is indisputable that 
many expert turners prefer to touch up their own tools, 
claiming that thereby they obtain better results. 
The Englishman’s love of compromise is perhaps 
responsible for the arrangement adopted in many 
works of allowing flat cutting tools to be re-ground in 
the shops, but insisting on circular tools—e.g., milling 
cutters, hobs, drills—being invariably returned for 
the purpose. The situation is, however, somewhat 
modified by the increasing introduction of expensive 
high-speed cutting alloys, such as widia, carboloy, 
&c., which can be very wastefully ground, and it 
would probably be a wise step boldly to establish a 
general rule that all cutting tools be returned to 
store when grinding becomes necessary. 


Jig production is essentially a function of the 
tool department, but in the normal way the incidence 
of the charge is different, for whereas most tools 
can only be treated in a general way and charged to 
the shop actually using them, or by proportional 
assessment in some arbitrary manner which spreads 
them over the various departments, jigs should 
normally be a definite charge on the customer. 
Special tools made exclusively for one order should 
similarly be costed to that order. 

As the well-being of a manufacture depends very 
largely on the rapid production of the jigs and tools, 
a few words on this important activity may not be 
out of place. Immediately the order is booked 
the jig and tool draughtsman, in co-operation not 
only with the tool department, but also the machine 
shop, should proceed to the design of the jigs with the 
utmost despatch, every available draughtsman being 
pressed into the service. When the design has been 
approved, it is passed to the tool room with a jig 
order card pinned to it, this card being the authority 
to the foreman to commence manufacture. It is 
illustrated in Fig. 3, which needs no explanation. 
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It is intended to be the life history of the jig, being 
designed to incorporate relevant information which 
will be very valuable if put to a proper use. As 
soon as the actul work is initiated, the card is given 
to the operator, and on the reverse side will be logged 
all the time spent on the work, so that a rough 
estimate can be made of the cost of the jig, a valuable 
check on the time allowance of the official estimate. 
At the same time that the jig card leaves the office 
a small tally card is entered up and put in a rack 
reserved for jigs in process of manufacture, where 
it will remain until the original card is returned to 
the office on the completion of the work, at which 
time the tally card—Fig. 4—will be transferred 
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to the finished work rack. A third rack for work 
under suspension is sometimes found useful, in that 
it keeps the foreman alive to the fact that the work 
is not progressing. All the cards appropriate to a 
works order are kept together and in numerical 
sequence, so that it becomes an easy matter to tell 
the machine shop foreman how many jigs are com- 
pleted, in hand, or not yet started, without having 
to rely on memory or a visit to the shops. Of course, 
the personal knowledge of the tool foreman as to 
the amount of work done on jigs, &c., in process is 
invaluable. 

From a casual inspection of the cards in the 
different racks, a quick estimate can be made of 
the jig position on an order. The information incor- 
porated on the various cards will be a valuable asset 
to the production department in arriving at reliable 
promises for the completion of the work. 

As it has been shown to be desirable to discriminate 
between the different classes of tools, in the same way 
it will be found advisable to divide jigs into two 
main groups—(a) those that are made primarily 








for a specific order, and which, accordingly, can 
legitimately be charged to a customer’s order, and 


(b) those that are used in connection with a standard 
product, and which may, therefore, be used for a 
number of different contracts. 

Obviously, in the first case, the jig should be 
returned to the store when the work is completed, 
the management deciding whether it shall be scrapped 
at once or retained on the chance of further orders, 
or the possibility of spares being required. The 
accumulation of a large number of jigs in this category 
is to be deprecated. 

The jigs in the second class may be issued in 
exactly the same way as returnable tools, on the 
check system, which has the advantage of ensuring 
their periodic return for calibration. 

Gauges, though essentially different as to their 
function from either jigs or tools, may yet be treated 
in exactly the same manner as manufacture, 
purchase and distribution. Naturally, they are placed 
in the “‘ returnable” category, the rules regarding 
return to store being very rigidly enforced, as a defec- 
tive or worn gauge may soon be responsible for serious 
financial loss. Inspection gauges should always be 
kept quite separate from manufacturing gauges 
and should only be issued to accredited inspectors. 

Though the principle that all stores issued on the 
check system, whether tools, jigs or gauges, shall 
be returned to store is one of universal application, 
the frequency of their return can only be determined 
with due regard to the many circumstances involved. 
In a number of cases it is found that a weekly return 
is both desirable and practicable; but in others 
a monthly interval has proved satisfactory. It 
should be a sine qué non that every unit must be 
carefully examined on its return, and should only 
be restored to its appropriate bin after ascertaining 
that it is in good condition and fit for re-issue. As 
has already been mentioned, in the event of abuse 
or serious damage, the check will be refused until 
after the matter has been brought to light and 
investigated. 

In a large works it is often found that one central 
tool store is a physical impossibility, as it would 
result in too much lost time due to men having to 
walk long distances to reach it. To obviate this 
difficulty, the usual resource is to have a number of 
departmental stores. Their introduction, in removing 
one source of loss, may easily bring about another. 
Too frequently, it is found that the departmental! 
store is placed under the administration of the 
production department in which it is situated, and 
stocks will be built up to suit local requirements, 
without reference to the central tool department. 
This is fundamentally unsound, and it cannot be 
too strongly emphasised that every departmental 
store must be regarded as an integral part of the 
central store, and under the control of the tool depart- 
ment. By this means alone will the amount of idle 
capital represented by tools, &c., not actually in 
use be kept to a minimum. 

Not nearly enough has been done in the direction 
of standardising tools, and thereby again reducing 
the amount of stock held. This is probably due to 
a lack of liaison between the design, the tool and 
the manufacturing departments. In the first case, 
it is desirable to meet in conference and agree upon 
a standard tool list which will be worked upon, 
then future designs will be made with an endeavour 
to avoid the introduction of other than standard 
tools. In those rare cases when it is deemed expedient 
to manufacture special tools, this course will only be 
resorted to after the representatives of the three 
interests have mutually agreed as to the necessity. 
It is suggested that a simple measure of this sort 
will lead to many economies in tool production, which 
will also exercise a direct influence on the gauge 
problem. 

Although the tool department is rightly divorced 
from the manufacturing departments, there is no 
reason why its resources should not be utilised on 
special occasions. Where no special experimental 
branch exists, the tool department is undoubtedly 
the best equipped to undertake this activity, the 
high class of mechanic normally employed there being 
a valuable asset. If the building of a new type of 
product, on which experiment or development work 
is likely in the process of its evolution, is entrusted 
to the tool ment, experience will be gained 
which will! be invaluable when the work is standardised 
and put into production. The knowledge so acquired 
will greatly assist in an intelligent manufacture of 
the ancillary equipment that will then be required. 

Certain precision grinding and high-class work 

that may from time to time be required by the 
millwrights in connection with the repair of high- 
e machine tools can well be entrusted to the tool 
department. 
In conclusion, it is urged that a well-organised 
and efficient tool department will soon justify its 
existence, and prove of inestimable value to the 
modern engineering works. 








Some idea of the anxieties of the water supply engineers 
of South Africa may be gathered from the fact that a 
furrow 900 yards long has been made in the catchment 
area of the Gibson dam, which supplies Harrismith with 
water. This furrow will divert into the dam some two 
millions of gallons of water a day. The last time that the 








dam was emptied it took four years to refill, but now it is 
hoped to fill it every year. 
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Post-War Land Turbine 
Development.* 
By C. D. GIBB, B. Eng., Member. 
(Continued from page 466.) 


Erosion.—One limit to exhaust output which has 
become apparent in recent years unless reheating is 
adopted, is an unexpected one, namely, that due to erosion. 
Chis is the eating away of the final row of blades by their 
impingement at high velocities on the almost stationary 
water particles. The results of this action are often very 
remarkable. 

A machine operating at an initial pressure of 450 Ib. 
per square inch with a total steam temperature of 750 deg. 
Fah., and exhausting to a vacuum of 29in. of mercury, 
will have approximately 10 per cent. of the total fluid 
passing through the last row in the form of water, unless 
reheating or some form of draining is adopted. These 
conditions, coupled with really high blade-tip speeds, 
form @ very serious problem which has been taxing the 
turbine designer’s ingenuity to the utmost. 

Erosion is affected by blade-tip speed, absolute back 
pressure, presence of air or other non-condensable vapour, 
wetness factor of steam, form of blade and blade material, 
while certain characteristics of the preceding guide blades 
also require careful consideration. Other factors being 
constant, the lower the back pressure the greater the effect 
of erosion since the cushioning action at high vacua is 
less pronounced. Erosion increases very rapidly with 
increase of blade speed, and while a tip speed of 800ft. 
per second may not call for any special precautions, on 
reaching 1000ft. per second a drastic remedy is demanded. 

Erosion is most rapid in the first few hours of running 
and may be quite alarming, but the action soon slows down 
and for present-day average steam conditions with mild 
steel blading and a maximum tip speed of 800ft. per 
second, a blade life of, say, five years’ continuous running 
should be obtained. Higher steam pressures and blade 
speeds necessitate the application of a preventative 
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which may take the form of an attempt to drain the water 
particles, or the provision of special blading material 
which resists erosion to a greater degree than mild steel 
or stainless iron, &c. Many meth of draining have 
been adopted by various turbine manufacturers with 
varying degrees of success. 

The complete removal of the condensed steam would 
appear to be impossible, and the final solution will probably 
be the combination of draining and erosion-resisting 
blading. The larger water particles do not follow the 
steam path, but tend to be thrown to the outer circum- 
ference of the steam annulus, thus assisting the draining 
problem, but that draining cannot be completely successful 
is shown by the fact that the maximum erosion attack 
does not necessarily occur at the blade tip, but, roughly, 
from fin. to 2in. down from the tip. The author has not 
heard of a complete explanation of this phenomenon, 
but it would seem to depend on the upstream steam path. 
Owing to their much lower velocity the water particles 
concentrate ahead of the moving blades and the resulting 
globules of water are hit by the blades at high relative 
velocity. 

The problem of blade erosion is one which is equally 
troublesome to both impulse or reaction turbine designers, 
and, although, in general, the visible effect of erosion is 
rather less in the case of the impulse machine, the effect 
on efficiency is very much greater. In fact, as erosion 
only attacks the leading or entering edge of the blade, 
efficiency is unaffected in the reaction turbine, since the 
blade efficiency is determined by the leaving edge, and 
it is only when the blade strength is seriously impaired 
that renewals need be considered. On the other hand, 
the shape of the impulse blade at entry is such that the 
water particles meet the blade on a surface approximately 
at 45 deg. to the water path, while in the normal reaction 
shape, the water particle strikes a plane normal to the 
water path with consequent increased erosion. 

It has been demonstrated that the shape of a reaction 
blade leading edge has little or no effect on the blading 
efficiency, and this allows the problem to be attacked 
in @ very simple manner, since the shape of entry can be 
varied within wide limits without affecting the efficiency. 

The author's firm now adopt a special shapa for the 
leading edge of their exhaust-end moving blades and 
protect this edge with a renewable shield of specially 
resistant material. The shape of the leading edge is shown 
in Fig. 9, from which it will be seen that the water particles 
strike the blade on a plane approximately 45 deg. to the 
relative direction of movement. 


* The Institution of “Mechanical Ragincers, Apri 17th, 1931. 





Extensive researches carried out at the works with 
which the author is connected, have shown that 18 to 22 
cent. tungsten tool steel is very resistant to erosion, 

t it must be pointed out that this material, for fairly 
obvious reasons, is wholly unsuitable for making the 
complete blade. For moderate blade speeds austenitic 
alloys, such as “ Hecla,”’ “ Staybrite, ‘‘ Anka,” &c., 
are quite satisfactory, and have been used in commercial 
machines with considerable success. Provision is also 
made for jal ee e ahead of the last stage, and 
it is confidently believed that a solution to the erosion 
question is found by a combination of drainage, leading 
edge blade shape and renewable shield material. 

The preventative for erosion once having been found, 
blade speeds will probably increase, and this will entail 
the use of i high-grade alloy steels for the final moving 
blades and discs, whilst the turbine designer will look to 
the steel makers and forgemasters to accept even more 
stringent conditions than the already onerous specification 
with which they have now to comply. 


MATERIALS OF CONSTRUCTION. 


Every engineer associated with the electrical power 
industry knows how important are the words “ continuity 
of supply,” and the designer must consider reliability 
even before efficiency. To this end specifications are 
rigidly enforced and call for better.grade materials, while 
the metallurgists and materials test staff become very 
important members of a turbine works organisation. 

orgings.—Sound shaft and disc forgings for large 
machines are of supreme importance, and a very notable 
advance ir the steel maker’s art has recently been made 
possible by a new method of casting steel ingots.* Appro- 
priately enough, this development is em due to the 
pioneer of the steam turbine, the late Hon. Sir Charles 
A. Parsons, and is the result of the turbine makers’ demand 
for larger and better forgings. The failure of the turbine 
shaft of a 20,000 kW machine at Shanghai in 1923 was 
entirely due to a forgi fault, and resulted in much 
valuable research work i being « carried out to improve 
materials. This is reflected in present-day forging speci- 
fications and has contributed in no small measure to the 
safety of recent large designs. 

The rigid control of the manufacture of forgings for 
turbines and rotors from the pouring of the ingot to the 
final heat-treatment of the rough-machined forging is 
regarded as being of such importance that, in the absence 
of an equally complete British Engineering Standards 
Association specification, that adopted by the author's 
firm is given in full below : 


Specification to Govern the oer Ye ar of Rotor Forgings 
for Turbines and High-speed Alternators. 


(1) The method of producing the steel must be similar 
to that adopted in the making of high-class material for 
special Admiralty purposes, and the material must be 
treated on similar lines to guns and other high-class alloy 
steel forgings. 

(2) The ingot after casting must only remain in the 
mould for the tit.e which experience has demonstrated 
is essential to allow the centre to become solid—in any 
case the temperature of the ingot on the outside must not 
be below 600 deg. Cent. It is then to be lifted and charged 
as quickly as possible into a furnace, the temperature 
of which does not exceed 600 deg. Cent. 

(3) The complete ingot, plus 6in. to 12in. of the head, 
must be charged so that the body can be “ bloomed ”’ 
and “ roughed down "’ in one heat. 

(4) In heating for forging, the ingot must be raised 
uniformly and gradually to 700 deg. Cent., so that the 
expansion due to heating may be gradual. When the 
temperature is uniform at 700 deg. Cent., it should be 
raised gradually to 1200-1220 deg. Cent., and kept at this 
temperature for six hours before drawing for forging. 

(5) If the operation covered by paragraph No. 3 has made 
the forging too long to be charged completely into the 
furnace for heating up prior to further work, it must be 
completely charged into an annealing furnace, the tempera- 
ture of which is about 550 deg. Cent., heated to a uniform 
terpperature of 620 deg. Cent., cooled down to below the 
“ Ar. 1” point, and kept at this temperature sufficiently 
long to permit the centre of the mass attaining the same 
temperature—this time will be approximately 15 min. 
per inch of thickness. Then reheated to 660-680 deg. 
Cent. if the carbon content is less than 0-23 per cent. 
and 640-660 deg. Cent. if the carbon content is above 
0-23 per cent., and kept at this temperature for six hours’ 
softening. 

(6) When the softening has been properly carried out, 
the bottom end of the ingot must be recharged hot into the 
forging furnace, the temperature of which does not exceed 
600 deg. Cent., heated up uniformly to 1200-1220 deg. 
Cent., and forging at this end completed. 

(7) After the first end is completed, and to prevent 
stresses being set up by differential cooling of the various 
sections, the forging must again be completely charged into 
an annealing furnace and treated as described in paragraph 
No. 5 

ta) Wh en the forging has attained 620 deg. Cent., it is 
lifted and the unforged end charged into the forging 
furnace, and completed as described in paragraph No. 6. 

(9) When the forging is completed, it must be taken direct 
to the treatment furnace, the temperature of which when 
the bogie is drawn, does not exceed 560 deg. Cent., charged 
on the bogie, allowed to stand one hour, then lifted and 
turned upside down, so that the top side becomes the 
bottom, and again allowed to stand for one hour. The 
forging must then be charged into the furnace at the rate 
of 6in. every 15 min. until completely charged. 

(10) The forging must be heated uniformly to 600 deg. 
Cent., then cooled in the furnace to 480-500 deg. Cent., 
kept until the mass has uniformly attained this tem- 
perature, then raised slightly above the “ Ac. 3” point, 
and kept the necessary time, drawn, and allowed to cool 
in air till magnetic. The smaller sections must be covered 
so as to retard their cooling, and as far as possible to permit 
of uniform cooling of the mass. 

(11) When the forging is strongly magnetic all over, 
it must be recharged into the furnace, the temperature of 
which is about 500 deg. Cent., and heated to the tempera- 
ture below the “ Ac. |” point, kept the proper length of 
time at this temperature, then cooled in air, observing the 


* Journal, Tron and Steel Institute, 1929. , 











same precautions when cooling as described in paragraph 


No. 10. The temperature below the “ Ac. 1°’ point will 
be determined by the composition of the steel and the 
required mechanical tests. 

(12) The forging must then be rough-turned, and after 
turning charged into a cold furnace, and gradually raised 
to 560-600 deg. Cent., as required to give the mechanical 


tests. It must then be cooled in the furnace. 

(13) When the size of the hole permits, the fo) must 
then be tre and chambered where aie 

(14) If the design does not permit of ti , the 
hole must be bored through the shaft and chambered 


where permissible. 

(15) The hole, when finished, must be as smooth as 
possible to facilitate examination by means of a borescope. 

(16) If, for any reason, any of the above conditions 
cannot be carried out, the pro alterations must be 
submitted for our approval before proceeding with the 
work, j 

Note No. 1.—Paragraphs Nos. 5, 6, and 7 of this speci- 
fication refer only to forgings which are too long to be 
completely charged into the furnace. 

Note No. 2.—The quality heating specification in para- 
graphs Nos. 10, 11, and 12 must be carried out in furnaces 
designed to heat by radiation only. 

The following information must be 
manufacturer of the forging :— 


supplied by the 


(1) Time and temperature of the working of the charge. 
(2) Analysis of melted charge, i.e., C, Si, P, Mn, 8, &c. 
(3) Before final additions, composition of slag and metal. 
(4) After final additions and before tapping, compositior 
of slag and composition of metal. 
(5) Temperature of metal running into ladle. 
(6) Temperature of metal running from ladle into mould. 
(7) Dimensions of the ingot mould. 
(8) Time taken from commencement of running into 
mould until metal enters head. 
(9) Time from finishing teeming to mould stripped. 
(10) Time from mould stripped to ingot charged into 
forging furnace. 
(11) Temperature of forging furnace prior to charging 
ingot. 
(12) Report on surface condition of ingot prior to 
charging 
(13) Heating for forging. 
(14) Time for working each 
condition. 
(15) Report re working steel and surface condition. 
(16) Time for finishing forging work. 
(17) Temperature records during the 
rocesses. 
(18) Machine shops’ report during rough machining. 
(19) Machine shops’ report during trepanning. 
(20) Final examinations report. 


heat and records of 


various heat 


Parsons forgings for turbine shafts and alternator rotors 
must also comply with the mechanical tests corresponding 
to the British Electrical and Allied Manufacturers’ Asso- 
ciation Grades I. or II., as may be specified. 

Turbine discs are generally ordered to meet special 
mechanical tests, and exhaust end discs may have an 
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Fic. 10—OVERSPEED TESTING CHAMBER 


ultimate tensile strength of 45 to 50 per tons square inch, 
and are made from alloy steels. Equally rigorous control 
of the whole manufacturing process is maintained for discs 
as for main forgings, but the ingot is allowed to cool for 
slicing. 

Further tests are carried out when the forging reaches 
the turbine makers’ works, and the practice at Heaton 
Works is to overspeed the unbladed rough-machined shaft 
or disc in a specially constructed chamber, the test speed 
generally being 1} times normal speed. In the case of 
dises the overspeed is carried on until the eye of the disc 
actually opens out and takes a — permanent set. 
This leaves the material at the inner bore in compression 
when the disc is stationary. It is of interest to note that 
this method of overspeeding discs for turbine work was 
introduced commercially in 1905, and has been in regular 
service ever since. The method was patented a few years 
ago, doubtless in ignorance of the fact that it was already 
established practice. The dise is shrunk on to the shaft 
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after final machining, thus applying tension to the eye, 
so that before the disc can become loose on the shaft the 


| addition of molybdenum is of beneficial effect in increasing 
| the limiting stress at high temperatures, but further work 





rotational speed must reach a point such that the tensil 
stress set up by rotation exceeds the tensile stress due to 
shrinkage. 


Some details of the overspeed test chamber used at | 


Heaton Works may be of interest, and Fig. 10 gives 
details of the construction adopted. The wall of the 
chamber is composed of heavily reinforced concrete 3ft. 
thick, which is then covered with earth of a depth of 15ft. 
to 18ft. The control of speed is carvied-out from a ial 
substation some 150ft. distant from the chamber itself. 
When carrying out research tests to destruction, no 
operator is in the overspeed chamber, and remote control 
instruments enable perfect safety to be attained. 

A plan view of the chamber shows that the actual shaft 
being tested is carried in the long length of a letter L, 
while in the short length and at right angles to the shaft, 
the controls and signals to the sub-station are arranged. 
By this means the ordinary routine overspeed tests on 
turbine shafts and completed alternator rotors may be 


| is y before alloy steel castings of the sizes required 
for very large machines can be adopted. 

Iron Castings.—With large iron castings experience in 
moulding is also of paramount importance, and the work of 
the Cast Iron Research Association has enabled big 
improvements to be made in the physical properties of the 
cast material. As previously mentioned, cast iron is 
to-day not used for parts of the turbine where the tem- 
perature may exceed 450 deg. Fah., owing to difficulties 
experienced with the growing and disintegration of the 
metal. Lanz Perlit iron does not grow at maximum steam 
temperatures in small castings, but it is understood that 
difficulties have been experienced with this metal in large 
cylinder castings. 

lauding Material.—Stainless iron or steel is now largely 
adopted for blading materials, and the author's firm have 
had excellent results from stainless iron for blading with 
Monel metal shrouds and either Monel or manganese 
copper dummy strip. The final selection of blading 
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performed with the operators in perfect safety, and since 
reasonably accurate balance can be obtained before the 
overspeeding is attempted it is not necessary for the 
operator to go into the tunnel proper alongside of the 
running shaft until the overspeed has been performed and 
return to normal speed is reached. 

m Little or no difficulty is experienced nowadays with 
shafts or discs during overspeeding, but there has been one 
oceasion when a disc became definitely oval at both rim 
and bore during the stretching operation. 

Steel Castings.—Turbines operating on relatively low 
steam pressures and temperatures may have their casings 
almost entirely of cast iron, but experience has shown that 
for temperatures in excess of 450 deg. Fah. cast iron very 
quickly becomes unsuitable due to growth of the material 
and consequent serious distortion. Steam chests and all 
parts of the turbine casing which will be in contact with 
steam at a temperature of about 450 deg. Fah. or over are 
now almost universally made from a steel casting, and the 
production of very large sound steel castings is a problem 
of the greatest importance owing to the increase in both 
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pressure and size of modern turbines. Intricate core work 
introduces segregation difficulties which are only over- 
come by accumulated experience and patient research. 

A typical physical specification for a steel casting is as 
follows :— 


Ultimate tensile strength, 27-32 tons per square inch. 
Yield, 50 per cent. of ultimate strength. 

Reduction of area, 45 per cent. minimum. 
Elongation, 25 per cent. 


Bend test, Zin. x lin. test piece to bend at an angle of 
160 deg. over lin. radius. 

The casting is to be cleaned before annealing, and after 
heating to 920 deg. Cent. is to be allowed to cool in the 
furnace and not to be removed until cold. After rough 
machining the author’s firm again anneal in a totally 
enclosed furnace to a temperature at least 50 deg. Cent. 
above the maximum steam temperature to be experienced 
in service. 

For steam temperatures up to, say, 850 deg. Fah. the 
steel casting of the low-carbon variety is considered quite 
satisfactory. provided care is taken in the design to keep 
the stress below the safe limit for the material, but when 
considering temperatures above 900 deg. Fah. it will be 
necessary to employ alloy steel castings, and from the 
information at present available it would appear that the 


OF PARSONS’ BLADING 


material, however, must depend on the steaming con- 
ditions, and no hard-and-fast rules can be laid down. 

Exhaust end spindle blades which are relatively highly 
stressed are almost universally made integral with the root 
and spacing section. They may be machined from the 
solid bar, drop forged and then machined, or rolled from a 
billet, as done by the author’s firm in recent years. Fig. 11 
shows a typical Parsons integral blade and root, a type 
which has been so successful that not a single failure has 
been recorded since its adoption. 


RELIABILITY AND OPERATION. 


Remarkable progress in the reliability of turbine plant 
has been made in the period under review, and this is 
Sa noticeable in the case of English manu- 
acturers. The tendency both in America and on the Con- 








vibration, however, is one common to all types of turbine, 
| and wise designers always determine the natural frequency 
| of vibration of the blading to be used. An individual blade 
| or group of blading may be set into synchronous vibration 
| by the rotational frequency or in certain cases by the 
steam velocity, and the result may be rapid failure by 
fatigue. Such failures are nowadays extremely rare, and 
to indicate the improved reliability due to careful design 
ing effected by the company with which the author is 
| associated, Fig. 12 has been prepared, which shows the 
| total number of kilowatts of plant put into service for 
| the period under review, and the curresponding number ot 
kilowatts of the plant out of service—no matter what the 
length of een to blading failures. The percentage oi 
| blade failures is also plotted. In explanation of this chart 
it should be added that every instance of blading failure ha« 
been included, even cases where slight has been 
done to the blading due to foreign matter or to causes quite 
external to the blading itself. For instance, in 1929, it 
will be seen that 40,000 kW of blading failures are logged, 
and this comprised a 25,000-kW plant in which the Michell 
thrust bearing failed due to faulty lubrication with conse 
quent damage to certain rows of blading, and a 15,000-kW 
plant where one row of blading was damaged, the cause 
not having been satisfactorily determined. The machine 
in this case was out of servicé for thirty hours only. It will 
be seen that out of a total amount of plant ten years old 
or less, in service, the total failures during 1929 amount 
to less than | per cent., comprised of the two machines 
just mentioned. 

During 1930 the only failure was op a 4000-kW machine, 
and was definitely traced to persistent boiler priming, while 
in 1928 not a single blading failure of any kind occurred. 

Some Causes of Vibration.—With increase of turbine 
output it was, of course, necessary to use larger diameter 
steam pipes, and due to increased steam pressure, pipes of 
greater thickness were necessary. In consequence the 

| stifiness or rigidity of the steam pipe as a whole became 
rather serious. Several instances of very severe vibration 
being set up due to steam pipe expansion troubles have 
occurred, and in more than one case the steam range had 
to be i with special provision for dealing with 
expansion. Some manufacturers calculate the expansion 
which may be expected, and allow for this when making 
the closing lengths so that the expansion forces are mini- 
mised when the machine is running and the steam pipe 
is at high temperature. 

It is suggested that a much better way is to complete the 
steam range to the stop valve, providing distance pieces 
say, 2in. thick—in the three planes which need adjustment 
The stop valve is then removed from the turbine and a 
blank flange fitted to the end of the steam pipe with a 
large-bore drain blowing to atmosphere. Trammels are 
made with the steam pipe cold, and steam is then turned 
on to the range and the drain at the end of the pipe allowed 
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Fic. 13—CYLINDER LIABLE TO DISTORTION 


tinent has been to increase initial pressures and tem- 
| peratures rather more rapidly than in this country, and, 
considering how unknown is the field which has been 
explored, the difficulties encountered have been unex- 
pectedly few. Increasing the output per exhaust with a 
consequent increase of blade tip s has, however, pro- 
duced unforeseen vibration troubles in certain instances, 
and the engineers of several plants of large output in the 
U.S.A. have been forced temporarily to remove the 
final row of blades until a satisfactory solution is obtained. 
Progress is made by surmounting the difficulties encoun- 
tered, but recent experiences seem to justify the rather 
more conservative policy adopted by English designers. 
A considerable amount of elaborate research work has 
been carried out on the subject of disc vibration, but 
isolated cases of this difficulty are still found and frequently 
prove costly toremedy. The phenomenon of disc vibration 
is one of which the author has fortunately never had per- 
sonal experience, since Parsons reaction turbines have 
|extremely rigid discs which butt against each other 
| axially, so that disc vibration is impossible. 
Blude Failures.—The associated problem of blade 
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Fic. 14--MODERN CYLINDER 


to blow until the temperature of the pipe rises to its full 
extent. The amount of movement from the cold to the hot 
condition is then measured by the trammels, and the dir- 
| tance pieces in the steam range are adjusted to ensure that 
| no forces are applied to the steam chest when the steam 
is at full temperature. With very large machines, 
| designed for high pressures, however, occasional instances 
of vibration have been reported, and where a steam chest 
is employed it is excellent practice to anchor it securely and 
to — flexible U-pipes between the steam chest and 
turbine cylinder. The steam chest is set in position so that 
forces from the pipe between steam chest and cylinder 
cannot affect the turbine cylinder. The main steam range 
is tested for expansion as described above, although, of 
course, in the case where the steam chest is securely 
| anchored, elimination of steam pipe forces is not so vital. 
| An interesting cause of vibration which was found on 
| some of the first machines to employ total steam tempera- 
tures in excess of 700 deg. Fah. was the lifting of ‘‘ dummy 
strip ’’ which had been put in in lengths of 4in. to 5in. 
| Due to the small section of the dummy strip and the fact 
that at that time it was made of 70/30 brass, the dummy 
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strip reached steam temperature very much more rapidly pressure oil be made, the coefficient of friction will be trouble was due to internal stresses in the spindle forging. 


than the steel casting into which it was fixed, and owing 
to the differences in expansion coefficients the strip was | 
subjected to considerabl: stress while it was at steam 
temperature. The rapid increase in length of the dummy | 


reduced 
intermittent turning of a 50,000 kW set reduced to about 
40 H.P. 

Internal Forging Stress.—A rare, but very interesting 


strip during starting periods caused it to lift out of the | cause of vibration in a turbine shaft came to the author’s 


groove and to come in contact with the shaft thus causing | 


notice a few years ago. A small turbine of 1000 H.P. 


vibration, whilst in addition to 70/30 brass rapidly dis- | designed to run at 8000 r.p.m., was started on the test-bed 
integrated and became very friable, due, it is thought, to | coupled through reduction gearing to a Froude dynamo. 
being heated whilst under stress. The complete cure of | meter. After running quite satisfactorily for 2 or 3 hours, 


this trouble was obtained by inserting the dummy strips 
in lengths not greater than lin. and by making no attempt 
to butt the pieces accurately against each other, so that 
they were able to expand into the small gaps left between 
them and thus did not rise nor were they stressed to an 
extent which produced disintegration. With the advent 
of still higher temperatures, however, it has been found 
advisable to use a more suitable material; manganese- 
copper is satisfactory up to, say, 725 deg. Fah., and a 
cupro-nickel alloy of the Monel or similar class for a tem- 
perature of 800 deg. Fah. + y: 

Vibration has occasionally been traced to cylinder distor- 
tion, and to illustrate this problem Fig. 13 shows an earlier 
design of reaction turbine cylinder, which occasionally 
distorted sufficiently to bring dummy strip into contact 
with the shaft. The area shown shaded will be approxi- 
mately at full steam temperature, whilst the outer wall, 
despite efficient insulation, will be at an appreciably 
lower temperature, especially at the horizontal joint 
flanges. The shaded area tends to expand radially out- 
wards, but is prevented from doing so by the outer wall, 
and as @ result the points z tend to move in the direction 
of the arrow-heads. This distortion may be assisted by 
incomplete annealing. > 

A complete cure of cylinder distortion has been found 
by redesigning the cylinder so that the inner walls have 
a greater rigidity than the outer shell. This is accomplished 
by casting heavy ribs connecting the high-pressure 
“dummy ” cylinder with the cylinder proper and casting 
links between all belts along the length of the cylinder, 
as shown in Fig. 14. The engraving is a plan view looking 
on the horizontal joint and the interconnecting ribs are 
clearly seen. It will also be noticed that to give greater 
flexibility to the horizontal joint flange, slots are cut from 
the horizontal joint bolts to the outside of the flange. Note 
also that long studs from the bottom half of the cylinder 
at its inner bore are carried right through the cylinder 
cover, thus enabling that portion of the joint to be made 
steam-tight and adding appreciably to the rigidity of 
the inner bore. 

Increase in the size of turbines has also introduced 
a difficulty occasionally experienced when the machine 
is to be started some hours after it has ceased to carry 
load and before it is cool. This is due to the heat from 
the high-temperature end travelling down the spindle 
in such a manner that the temperature at any one radial 
plane is not uniform, with the result that a temperature 
deflection is produced in the spindle. It is probable that 
this deflection is upwards, due to the spindle being hotter 
at the top of the cylinder than at the bottom. Vibration 
due to this cause may be eliminated by turning the shaft 
through 180 deg. at regular intervals, say, every hour, 
thus preventing the distortion ; or its effect may be reduced 
by starting the turbine on a very low vacuum, thus passing 
a larger quantity of steam at a much greater density 
along the back end. Most very large machines to-day 
are fitted with some form of turning gear, which is either 
of the intermittent or of the continuous turning type. 

The provision of a turning gear is one which requires 
considerable thought, since, if it is of the continuous type, 
it will be necessary to maintain a minimum surface 
speed on the journal in order to maintain a film of oil 
and thus to keep the coefficient of friction within limits. 
For a 15in. diameter journal the minimum speed is about 
20 r.p.m., and a turning gear which is robust enough to 


a slight harsh vibration was observed which gradually 
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Fic. 15 -ELECTRICAL METHOD OF TIGHTENING BOLTS 


got worse. The usual examination and easing of bearings, 
&c., was made, but after a few hours’ running this vibration 
was again evident. The balance Of the spindle was checked 
in a dynamic balancing machine and found . correct, 
and it was, therefore, decided to run the turbine spindle 
up to full speed in its own bearings, and the bottom half 
of the cylinder by driving it through gearing from a motor. 
The balance at 8000 r.p.m. was quite satisfactory, and 
prolonged running did not produce any vibration. The 
turbine was of the impulse type, the discs having been 
machined from the solid, so that they were integral with 
the shaft. A theory was put forward that the vibration 





to, suy, 0-0035, and the power required for the | 
|@ very large single-cylinder turbine which had been in 








Shortly after this interesting, but worrying, experience, 


service for some three years, running under a steam tem- 


perature of 600 deg. Fah., was changed over to a steam 


supply at a maximum temperature of 750 deg. Fah. 
from a new boiler. Within a few weeks, vibration com- 
menced, and it was found that the spindle was bent at a 
int in the shaft where the diameter of the forging was 
2in. The shaft was straightened, but two months later 
it again bent, and it was then decided to straighten the 
| shaft, “‘ roast” it to a temperature of 1000 deg. Fah. 
whilst slowly rotating, and then to skim the body of the 
shaft true. This was done and the turbine has continued 
in service since that time with the greatest satisfaction. 

These two examples, ite their rarity, are con- 

| sidered to be sufficient justification for rigid insistence 
|upon the specification for forging manufacture, which 


| is laid down in this paper and which states that from the 


pouring of the ingot to the final annealing of the forging, 
the forging must not be allowed to cool below 600 deg. 
Cent. 

Bearings.—A natural consequence of the increase in 
turbine output has been an increase in bearing journal 
loading and surface speed. Pressures per square inch of 
projected area up to 140 lb. have been successfully used 
with a surface speed of 175ft. per second. The bearing 
giving these maximum figures was not scraped in any 
special manner, but was bored according to the standard 
practice of the author's firm, which is identical with that 
described in the recent paper by Mr. Francis Hodgkinson. 


Boutine ror Hick PRESSURES. 


The increase of steam pressures has shown the advis- 
ability of using a method of tightening bolts which permits 
of some measure of control. The very crude “ flogging ”’ 
* of large bolts and nuts is frequently followed by undesir- 
able consequences. The author's firm have developed a 
simple method of heating bolts electrically which has 
proved to be simple, speedy and very effective. Fig. 15 
shows the method of applying the heating, while in the 
same are shown two methods of connecting the 
carbons, depending whether the available supply is an 
earthed system or otherwise. 

The power input is from 4 to 5 kW per bolt, two bolts 
being heated at a time, and either an A.C. or D.C. supply 
varying from 100 to 250 volts being used. The design 
office determine the amount of tightening which is to 
be done, and after screwing the nut on to the flange and 
making it hand-tight when using an ordinary spanner, 
the current is switched on and the bolt heated. Still 

i hand pressure only on the spanner, the nut is 
rotated through an arc previously determined by the 
design staff. As soon as the tightening is sufficient the 
current is switched off, and a 3}in. diameter bolt can 
usually be tightened in approximately 15 minutes. 

This method has been found very useful in reducing 
the seizing between nuts and bolts which is found when 
opening up machines which have run under a high degree 
- superheat for long periods, since the pressure on the 
threads is entirely removed before any attempt is made to 
rotate the nut. 


Posstste Sreep Rise or Reseat TURBINES. 


The limitation of total steam temperature to something 
like 850 deg. Fah. makes teheating or resuperheating an 
absolute necessity if full advantage is to be taken of the 
increased pressures which are certain to be used in the 
future. This introduces a problem which is of considerable 
importance in the design of turbine plant, namely, the 
calculation of the rise in speed of the lower-pressure 
spindles due to the steam stored in the turbine, reheater, 
and interconnecting pipes. It is assumed that the load 
goes off the alternators, that the high-pressure emergency 
governor operates, but not the reheat pressure emergency 
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start the turbine from rest will probably be from five to 
eight times too large once this minimum speed is reached 
and an efficient film of oil secured in the bearings. For 
a turning gear of the intermittent type a coefficient 
of friction of about 0-03 must be reckoned with when 
turning at a low speed. A 50,000 kW, 1500 r.p.m. turbo- 
alternator will probably require a torque equivalent to 
about 300 H.P. applied to the turning gear to start it 
from rest. This power can be very considerably reduced 
by providing a system of high-pressure lubrication to 
the centre of the bottom half-bearing of sufficient pressure 
to lift the journal clear of the bearing and provide a film 
of oil. The necessary pressure of oil varies, of course, 
with each machine, but is generally between 600 Ib. and 
1000 Ib. per square inch. Should provision for high- 


Large three-cylinder reaction turbine with reheater. 


was caused by the release of internal forging stresses at 
working temperature, despite the fact t the steam 
temperature under which the machine operated was quite 
moderate, and to test this the shaft was slowly rotated 
in a gas-fired furnace, taking some 14 to 15 hours to raise 
it to a temperature of 1000 deg. Fah. Attempts were 
made to determine whether the shaft deflected while being 
heated, but the results were not conclusive or very reliable. 
The shaft was allowed to cool very slowly, and it was then 
put into the lathe and skimmed all over the body, the 


maximum departure from accuracy being 0-002in. before | 


skimming. 

No further treatment or modification was given to the 
shaft, and as it has now been in daily commercial service 
for over four years it can be assumed that the vibration 


valves, and, thirdly, that the vacuum breaker fails to act, 
so that full vacuum is maintained on the system. A com- 
bination of circumstances such as this may not appear at 
first sight to be a likely one, but it should, nevertheless, 
be considered, and the turbine design arranged accord- 
ingly. The matter is of greatest importance when the 
reheating is carried out by boiler flue gases, as distinct 
| from steam reheating, for this involves the use of long 
| pipes of large capacity running to and from the boiler- 
m 


The problem considered below is to ascertain what will 
| be the maximum rise in speed, and how long it will take 
| to reach it under the circumstances outlined above, so 


t “* Proceedings,” I. Mech. E., 1929, vol. ii. 
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that the safety of the plant in the event of a possible 
accident may be judged. The case taken is that of a three- 


cylinder machine in which the reheating is carried out 
between the high-pressure cylinder exhaust and the inter- 


mediate-pressure cylinder inlet. In this case the volume of 
the steam is that in the high-pressure cylinder, in the pipe 
line from the high-pressure exhaust to the reheater, in the 


reheater itself, in the return pipe line to the intermediate- 


pressure cylinder, in the intermediate-pressure cylinder, 


in the pipes from the intermediate-pressure to the low- 
pressure cylinder, and a portion of the steam in the low- 
pressure cylinder. If there are feed-water heaters supplied 
with heating steam from the intermediate-pressure and 


low-pressure turbines, these will form additional means of 
absorbing the steam remaining in the system, and the 


acceleration of the turbine will be correspondingly reduced. 
In the following outline of the method of calculation, it 
will be assumed that there is no steam extraction. 


When a rotor, running at any given speed N, has the 


motive power P suddenly cut off and is allowed to slow 
down under the influence of energy dissipation, the rate 
of change of the kinetic energy of the rotor at any instant 
must be equal to the losses, #.e. 


d 
“qz) (Tov=L. aay Se 


In the inverse case of a rotor being suddenly accelerated 
“light ” by the application of motive power P, we have 
d 
di 
Equation (2) represents the state of affairs in a multi- 
cylinder turbine with reheater and pipes of large capacity, 
when the generator load suddenly vanishes. 


“(2le%=—P-L ..... (3) 


It can be shown that during the time interval ¢ during 


which the stored steam is discharging into the inter- 
mediate-pressure and low-pressure turbines, the initial 


steam pressure p in the reheater decreases in a manner 


given by the equation 


p=@ cosh (° a ) (6) 
? ec oc weg = 
e*V ys, 


while the rate of the steam discharge through the blading 
is determined by the equation 


s Q ae sinh ( 
S c 


dt << ‘ 
a being the back pressure in the condensers, V the volume 
of the reheater and pipes, and b, A, ~ constants for a given 


A—t 


‘VVs (4) 


ease. From this knowledge of p and ay ®t any instant, 
the power input P into the turbines can be assessed thus 
d Qijdtxh.x , 
P= a aa ee 
( 3412 ) \ 


h, being the available heat read off the Mollier chart and 
» being the blading efficiency, calculated from the velocity 
ratio. 

The progressive rise in speed of the turbine rotors may 
now be calculated, the initial kinetic energy being assumed 
to be that contained at the runaway speed, j.e., at the 
moment when the high-pressure emergency valve closes. 

Neglecting for the moment the retarding effect of the 
losses, and writing FE. for the energy input from the steam 
at any instant d ¢, so that E=P dt, we have 


j I aw? (4 I o,* +E) 
so that 
» g1o?+E > 2E 
4 j I W, i 
and therefore 
3t / 25 
N aay o,? + . ——— 
a I 


from which the curve of N on a basis of ¢ can be plotted. 

In order to take into account the losses, it should be 
noted that these depend upon the speed N, and that they 
are comparatively small. Hence in calculating the losses, 
it will be sufficiently accurate to take the values of N from 
the curve already plotted, assuming the losses absent. 

It may be assumed arbitrarily that the alternators 
remain excited or not, and a curve of losses, including 
windage and bearing friction at any speed of rotation, may 
be obtained from the designers of the alternators. For the 
losses W in the turbine bearings, these may be taken as 
being equal to K V'-5, where K is a coefficient determined 
by experiment and V is the surface velocity. 

Curves for these losses can then be plotted on a base of 
time ¢ and added together, giving the total losses L to be 
introduced into equation (9) in accordance with equa- 
tion (2). 

In Figs. 16 and 17 the results of a typical calculation 
on these lines are shown in graphical form. 


(To be continued.) 








7600 B.H.P. Double-Acting 
Two-Stroke Marine Oil Engine. 


THE bench trials of the first large Sulzer double-acting 
oil engine, constructed for marine service, were recently 
carried out at Winterthur, and were witnessed by a repre- 
sentative company of British and foreign engineers. 
The engine, which we illustrate on page 485, is an eight- 
cylinder unit, with an output of 7600 B.H.P. at 106 revolu- 
tions per minute. Each cylinder has a bore of 700 mm. 
(27 %in.), and a stroke of 1200 mm. (3ft. lljin.). The 
engine is to be installed in the single-screw motor ship 
* Tajandoen,”’ belonging to the Stoomvaart Maatschappij 

Nederland,’’ which ship is one of the latest additions to 
a large fleet of passenger and cargo ships, of which sixteen 
are propelled by Sulzer engines of the single-acting two- 
stroke type. Nine of the later vessels of the “ Poelau ”’ 
and ‘‘T” classes are propelled by 7000 B.H.P. engines, 
some of which were built in Winterthur and others by 
Dutch licencees. The machinery of the ‘‘ Tajandoen ”’ will 
therefore give her owners an opportunity of comparirig 
under service conditions the performance of a double-acting 
two-stroke engine with that of a single-acting engine of 





about equal output, while the operating staff will become 





outputs and is likely to figure largely in future development 
plans. 


struction the experience which has been gained by its 
builders during more than twenty years spent in the manu- 
facture of single-acting two-stroke engines. In 1918 
Sulzer Brothers had already constructed double-acting 
gas engines with outputs up to 1800 B.H.P. per cylinder, 
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Fic. 1- SECTION THROUGH CYLINDER 
which, we learn, are still in continuous service, while 


during recent years additional trials and experiments 
have been carried out on double-acting oil engines of 
medium and large cylinder output at Winterthur, and 
valuable experience thereby gained. 

_As our illustrations indicate, the bed-plate of the new 
engine follows closely the most recent practice, incor- 
porating a deeply ribbed structure with transverse cross 





familiar with a type which is capable of giving increased | 


This new Sulzer engine embodies in its design and con- | 


vided, and in Fig. 3 we show one of these doors removed, 
| giving access to the piston cooling pipes. The cylinde: 
jacket castings have ends of a circular and symmetrical! 
form, and are firmly bolted together and connected to the 
frame by a double row of bolts. The structure thus formed 
is designed not only to withstand the combustion and 
internal forces, but also to resist all external forces which 
are likely to be exerted upon it by movements of the 
ship. Under test conditions the engine was noticeably 
free from vibration. The arrangement of the scavenge 
air and exhaust ports on the port and starboard sides of 
the engine respectively is shown in Fig. 1. It will be seen 
that the centre portion of the cylinder jacket casting is ot 
rectangular section, and the horizontal water-cooled 
partition which divides the upper and lower exhaust 
passages may be noted. The top and bottom ends of the 
cylinders are scavenged on the controlled port system, 
which has been so successfully employed in the single 
acting type of engine. By using three rows of scavenge 
ports a very high scavenge efficiency, with a low scaveng« 
air pressure, has been obtained. No difficulty has been 
experienced in scavenging the bottom side of the piston, 
and a smooth flow of air past the piston-rod has been 
attained. In the common uncontrolled port at the 
centre the scavenge air is led and deflected alternately 
to the upper and lower ends of the cylinder, while th: 
upper and lower rows of ports admit scavenging and 
charging air through automatic valves of the plate type 
to the top and bottom ends of the cylinders respectively. 
As the combustion spaces are interconnected with the 
scavenge air receiver through the upper and lower charging 
ports after the exhaust ports have been closed, it is 
impossible for any fluctuation in the exhaust manifold 
pressures to effect the efficiency of air charging. The 
scavenge air is supplied by two direct-driven pumps, 
which are arranged in tandem and are mounted at the air 
compressor end of the engine. The main engine controls 
are also grouped at this end of the engine, and the fuel 
pumps are fitted at the side of the engine and are driven 
from the air compressor crossheads, a separate plunger 
being provided for each cylinder. The crosshead is 
generally similar to that employed in the single-acting 
engine and water-cooled guides are used which are attached 
to the columns. The lubrication is effected from the 
hollow connecting-rod, which is fed from the forced lubri 
cation system. As the crosshead is symmetrically placed 
in the vertical longitudinal plane of the engine, equal 
ahead and astern guide surfaces are given. 

The piston-rod passes through the crosshead and ix 
secured by nuts above and below it, this arrangement 
permitting an adjustment of the compression spaces 
The cooling water enters the rod below the crosshead, and 
passes up through the centre bore, returning by a pipe 
fitted within that bore. As the piston-rod gland is deeply 
sunk into the lower cover, it is well cooled, and the design 
is such that it can be lowered in a downward direction, 
free space for such withdrawal being provided between 
the crank case top and the lower cylinder cover face 
The general accessibility of this part of the engine is 
illustrated by the views reproduced in Fig. 2. 


The piston itself calls for little comment, and it follows 
closely standard design. Fresh water cooling is fitted 
throughout, although if desired sea water could be utilised 
for cylinder cover cooling. The piston cooling gear is 
clearly shown in our illustrations Figs. 1 and 3, and it ix 
easily accessible outside the crank case, the cooling water 
jet being observed through inspection doors specially pro 
vided for this purpose and indicated to the right of Fig. 2. 
The cylinder liner is of the two-piece type, each half 
carrying one row of charging ports and one half of th« 
common row of scavenging ports. Sufficient play is left 
at the centre for expansion, and alignment is maintained 
by a groove and tongued joint between the two liner halves. 
which is so designed that the piston rings pass over the 
joint without any jar. The halves are inserted from the 
top and bottom of the cylinder jacket respectively. 

On a level with the lower cylinder cover—see Fig. | 
the cam shaft and reversing shafts are arranged, and the 
gear follows very closely that normally employed in the 
single-acting type of engine. This remark also applic 





Fic. 2—BOTTOM END OF CYLINDERS SHOWING VALVES AND PISTON COOLING PIPES 


beams. Each of the bearing caps is secured by four bolts, 
which are deeply let into the bed-plate. These bolts are 
indicated in the lower part of Fig. 1, which also shows the 


arrangement of ribs in the bed-plate and the crank case | 


casting. The main framing of the engine is of cast iron, | 
and it is secured to the bed-plate by a series of closely | 
spaced bolts. The crank case castings carry the service | 
platforms. Large crank case inspection doors are pro- 





to the top cylinder cover, which has a centrally placed 
fuel valve of enclosed design. In the case of the lower 
cylinder cover, however, there are four openings, in 
addition to the piston-rod stuffing-box gland. On the 
centre plane of the engine there are the two fuel valves— 
see Fig. 2—and, as shown in Fig. 1, an air starting valve 
and a relief valve with a lever-operated decompression 
device for starting. The fuel valve drive has in all cases 
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been so planned that all the valves can be quickly dis- 
mantled without having to remove the driving levers. 
The lower cover, like the top cover, is held in position by 
a special press ring, the object of which is to prevent pos- 
sible distortion which might be caused by the ordinary 
fixing bolts. 

In order to mancwuvre the engine, starting air is admitted 
to the lower ends of the cylinder only, the top ends remain- 
ing on fuel. Since the top ends of the cylinders are not 
cooled by the starting air, the engine starts very easily, 
and assoon as the top ends begin to fire the starting air is 
cut off and fuel is also admitted to the lower ends of the 
cylinders. All the starting and reversing mechanism is 
automatically operated by two servo-motors, one being 
fitted for the starting and the other for the reversing opera- 
tions. The main control station is at the end of the engine, 
the manceuvring platform arrangements and the details 








FiG. 3- CROSSHEAD WITH PISTON COOLING PiPrEs 


of the control mechanism being of the usual Sulzer type. 
In order to provide current for auxiliary purposes in the 
ship, three generator sets are to be installed, two of which 
will be driven by a 400 B.H.P. six-cylinder engine and one 
by a 200 B.H.P. three-cylinder engine. These engines, 
which are of a new design, operate on the four-stroke, 
single-acting principle, and run at a normal speed of 
300 r.p.m., employing airless injection. 

The bench trials of the new double-acting two-stroke 
engine which we have described only included a very short 
fuel consumption test, as the full official trials of the 
engine have still to be carried out. The test was, how- 
ever, sufficient to show that the fuel consumption obtained 
was fully as good as that of the single-acting two-stroke 
engine, and the makers are of opinion that in actual 
practice a consumption even lower than that of the 
normal single-acting two-stroke will be reached. Through- 
out the tests the engine ran very smoothly, and in the 
opinion of those who were present it marks an important 
forward step in marine engine design. 


SULZER 


BROS., WINTERTHUR, ENGINEERS 


Main Line Electrification.* 


In September, 1929, the Minister of Transport appointed 
a Committee, consisting of Lord Weir. who was Chairman 
of the 1926 Committee on the National Electricity Supply ; 
Sir Ralph Wedgwood, chief general manager of the London 
and North-Eastern Railway ; and Sir William McLintock, 
the well-known chartered accountant, to examine the 
economic and other aspects of the electrification of the 
railway systems of Great Britain, with particular reference 
to main line working, and to report their conclusions. 

The Committee have now submitted their report, the 
preparation of which has taken a longer period than was 
anticipated, owing largely to the necessity for certain 
detailed investigations referred to below ; they have con- 
sidered, not only the direct results as affecting the railways, 
but also the reactions on the national electricity supply and 
the effect on industry generally, and their conclusions are 
summarised in Part III. thereof. The reference did not 
instruct the Committee to make recommendations, and, as 
they point out in their concluding paragraph, any pro- 
gramme of general electrification involves national, finan- 
cial, and possibly ultimate political considerations and 
implications which they do not feel it is any part of their 
present duty to discuss. The object of the Committee has 
been to make clear the essential economic factors involved, 
and they present the results of a dispassionate investigation 
intd this portion of the problem. 

After a general review of existing electrifications, the 
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covering the whole railway system of the country, with the 
exception of those branch and other lines on which the 
traffic is too light to justify the capital charges of electrifi 
cation, and where conditions are such that the handicap of 
dual working would not be serious. 

They therefore prepared estimates of capital and 
operating costs largely based on the data furnished by 
these detailed investigations, and conclude that, assuming 
such a scheme were carried out over a period of about 
twenty years, the new capital expenditure involved on the 
part of the railways would be approximately £261 millions, 
and estimating on a conservative basis and on the main- 
tenance of the present volume of traffic, the return obtain- 
able through various economies in expenditure as com 
pared with the cost of steam working would represent 
about 7 per cent. 

The Committee remark that this return would leave a 
surplus of approximately 2 per cent. after meeting interest 
charges on the new capital involved, and while in their 
view this would in itself be too narrow a margin for the 
risks and contingencies involved, they point out that it 
takes account only of direct economies and ignores a 
number of substantial advantages, including speed, com 
fort, amenity and improved service, the value of which 
cannot be expressed in terms of cash. It is pointed out 


| that “ Electrification places in the hands of the Traffic 


Committee satisfied themselves that main line electrifica- | 


tion has proved satisfactory and is making steady progress 
in many countries, but that the principal reasons which 


have led to such schemes do not, generally speaking, apply | 


in Great Britain ; on the other hand, the scarcity of water 
power in Great Britain is not a handicap. Further, the 
well-proven success of suburban electrification in Great 
Britain and elsewhere is no conclusive guide to the probable 
results of main line schemes, although it does present 
prima facie considerations in their favour. 

The Committee then decided that conclusive data for 
British main line conditions could only be obtained by a 


detailed expert examination of typical sections of actual | 


British systems. Arrangements were made accordingly 
with Messrs. Merz and McLellan to carry out, in co-opera- 
tion with the railways concerned, investigations into two 
sections : (a) the King’s Cross-Doncaster-Leeds line of the 
London and North-Eastern Railway, together with its 
branches, covering roughly the whole of the old Great 
Northern system; and (+) the London, 
Scottish Railway line from Crewe to Carlisle, including the 
line from Crewe to Liverpool, and a few small branches. 
The results of these investigations—given in full in 


Midland and | 


| great importance is the effect of the increased load 


appendices to the report—and the deductions therefrom are | 


of great value. The scheme for the selected section of the 
London and North-Eastern Railway showed an estimated 
return of over 7 per cent., while on the particular section 
of the London, Midland and Scottish the return was esti- 
mated at 24} per cent. only. The main explanation of the 
difference is to be found in the limited extent of the latter 
scheme and the handicap of maintaining dual working of 
steam and electric trains in the same area, so long as this 
section of the line only is electrified. 


of a number of experts on railway operation and electrifi- 
cation, including a very comprehensive review of the whole 
question by Mr. J. M. Kennedy, of Messrs. Kennedy and 
| Donkin, the Committee were convinced that in order to 
secure the fullest economic benefit from railway electrifica- 
tion any scheme adopted should be a comprehensive one 


* Official abstract of Re 
| Electrification, 1931. Pu 
Price 3s. net. 
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Manager a new machine or system which enables him to 
offer a more attractive transport proposition to his public 
and whole special characteristics are capable of extensive 
development.” Moreover, the calculation is made on 
existing traffic, but improved service and general develop 
ment should lead to increase of traffic and the possible 
financial benefits thereof are likely to be substantial. In 
Appendix II. the Committee explain in detail the reason 
why any increase of traffic tends to be in favour of elec 
trical operation. In one direction the Committee have 
attempted (Appendix ITI.) an assessment of the financial 
effect of increased traffic where there is good reason to 
anticipate such increase, viz., on a broad estimate they 
anticipate that schemes for intensifying suburban working 
after electrification would yield a return of about 13 per 
cent. on an additional capital expenditure of about £45 
millions. 

It should be noted also that the figure of £261 millions 
is based on the electrification of the whole steam-operated 
mileage of the country, 51,500 track miles of running track 
and sidings, and would be reduced by the elimination of the 
lightly loaded branch and other lines, &c., which would not 
in practice be electrified ; further, that any increase or 
decrease in the price of coal would increase or decrease the 
relative advantage of electrification. 

Apart from the advantages to rail transport, a factor of 
about 
6000 million units of electricity per annum—with its high 
load factor, on the national electricity supply system, and 
the consequent favourable reaction on the cost of electrical 
energy produced for all purposes ; the additional network 
of transmission lines required should also do much to 
accelerate rural electrification. 

The Committee discussed alternative systems of haulage 
and the possibility of technical developments, such as oil 
electric traction, but see no reason to anticipate obsoles- 


cence of electrical ee. or any circumstances 
| which are likely to displace the railways from their 


After consideration of these reports and of the evidence | 


position as the main transport agency of the nation. 

In addition to the expenditure on the railway companies 
system, there would be a further expenditure by the 
Central Electricity Board or electricity supply under 
takers, amounting to about £80 millions, in excess of their 
existing programmes, on which the Board and the under- 
takers are assumed to earn their normal revenue in the 
shape of payment by the railway companies for current 
supplied. 

The total capital expenditure involved in the scheme 
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would thus be in the neighbourhood of £340 millions, apart 
from a further possible expenditure of £45 millions in 
intensifying suburban services. As the Committee point 
out, the magnitude of such an operation would be unique 
in the history of world enterprise, and the figures alone 
suffice to show the need for careful study of all the material 
and implications contained in the report. 


SumMMARY AND CONCLUSIONS. 


_ We are not asked in our terms of reference to embody 
in our report any definite dations, but, as a final 
result of the foregoing, we have come to certain unanimous 
conclusions of major importance which we now sum- 
marise. 

(i) The exist of the national scheme of generation of 
electrical energy and the consequent low prices and avail- 
ability of such energy constitute a new and favourable 
factor in the economics of further railway electrification 
in Great Britain. 

(ii) An efficient and progressive railway system is and 
will continue to be a matter of vital importance to the 
nation. 

(iii) In view of the competition of road transport and 
the existing industrial agricultural depression, it is 
essential that the railways should examine new methods 
of reducing the costs of railway transportation. 

(iv) Comprehensive electrification of main line railways 
has not taken place in any foreign country except Switzer- 
land, but, generally speaking, railway electrification is 
making steady progress in many parts of the world. 

(v) The main reasons which have led to the adoption of 
electric haulage in foreign countries, broadly speaking, do 
not apply in this country, and they have not offered any 
conclusive guide or assistance in our investigations. 

(vi) British railway electrification up to now has been 
confined to suburban lines, and the results, economic and 
otherwise, have been favourable. 

(vii) The economic success of British suburban electrifi- 
cation is due to the substantial increase in revenue following 
on the much improved service which an electrified railway 
ean provide. 

(viii) Suburban electrification provides no sound com- 
parison of actual operating costs of steam and electric 
haulage, but it does present certain prima facie considera- 
tions in favour of electric haulage for main lines. 

(ix) The increased load on the national system which 
electrification of the railways would contribute, together 
with its high load factor, would react most favourably on 
the cost of electrical energy produced for all purposes, 
while the additional transmission network required for 
railway electrification would do much to accelerate rural 
electrification throughout the country. 

(x) In the event of a scheme of main line electrification 
being adopted, the Central Electricity Board should be 
given statutory power to supply electrical energy direct to 
the railways for electrification schemes. In addition to 
this railway companies should be entitled to utilise, for 
purely railway purposes, at any point in their systems, 
supplies of electrical energy obtained from the Board or any 
other authorised undertakers. 

_ (xi) In any comprehensive scheme of railway electrifica- 
tion the Central Electricity Board should provide the 
transmission lines, build and equip the sub-stations, and 
supply the energy at the D.C. -bars of the sub-station, 
but the operation and control of the sub-stations should be 
in the hands of the railway companies. 

_ (xii) In regard to the most suitable system of electrifica- 
tion, the report and recommendations of the Pringle Com- 
mittee should be followed. 

(xiii) Improvements in the fuel economy of steam tractors 
will take place, but such economy is likely to be counter- 
balanced by higher capital costs and maintenance charges. 

(xiv) The most promising alternative to steam haulage, 
other than electrification, rests in the development of the 
oil engine with electrical transmission to the driving wheels, 
but experience of this system is still limited, and it would 
appear that on well-loaded lines this system must always 
be less economical than electrification. 

(xv) In considering alternatives to the steam locomotive 
preference should be given to systems using coal rather 
than oil as being in the national interest. 

(xvi) Apart from the direct financial economies of elec- 
trification as disclosed in comparative costs of operation, 
electrification offers important indirect advantages asso- 
ciated with speed, comfort, amenity, improved service, and 
increase of capacity. 

(xvii) Leaving aside the financial ts of the matter, 
the disadvantages of electrification relate almost entirely 
to the dependence of the system on centralised sources of 
electrical energy. 

(xviii) The main items of haulage cost which can be 
materially reduced by electrification are locomotive wages 
and locomotive repairs. 

(xix) Unless special conditions obtain, the electrification 
of small sections of a main line railway system is unlikely 
to be economically justified on account of the costs of dual 
working, and the consequent inability to take the fullest 
advantage of the new capital expended on fixed equipment 
or haulage units. 

(xx) To secure the fullest economi¢ advantage of railway 
electrification in this country any scheme adopted should 
be a comprehensive one, preferably ———s ing all the non- 
electrified lines, less such branch lines as detailed examina- 
tion may show to be more economically operated by inde- 
pendent haulage units either steam or oil electric. 

(xxi) Assuming that such a scheme is carried out on a 
comprehensive programme over a period of from fifteen 
to twenty years, on a conservative basis and on the 
assumption of existing traffic, the new capital involved on 
the part of the railways would be approximately 
£261,000,000, and the return on this through the various 
economies would represent about 7 per cent. 

(xxii) Apart from the direct return due to these economies 
other substantial advantages could be realised, the most 
important being increased revenue from suburban and 
inter-suburban traffic. On a broad estimate we anticipate 
that schemes of intensifying suburban working would 
yield an additional revenue of £5,850,000, representing a 
return of 13 per cent. on the additional capital expenditure 
of £45,000,000 which would be involved. 

_ (xxiii) The figure of estimated capital expenditure is 
likely to be reduced due to non-electrification of lightly 
loaded lines, redundant lines, and sidings, and reduction in 








and a continuous manufacturing programme. On the other 
hand, some allowance must be made for the electrification 
of private sidings and private branch railways worked over 
by the railway companies in the process of the transfer of 
traffic. 

(xxiv) In addition to the expenditure under this pro- 
gramme, there would be a further expenditure by the 
Central Electricity Board and authorised undertakers of 
approximately £80,000,000 in excess of existing pro- 
grammes, on which these bodies would earn their normal 
revenue. 

(xxv) The change over from steam to electric traction 
will not materially affect the conditions of railway 
emplo other than those in the locomotive grades. 
Even in the case of these grades we anticipate the adverse 
effect of the change will be a limited and temporary 
character owing to the duration of the programme, 
together with the probable increase in suburban and other 
train mileage. The matter, however, is one which should 
be more closely examined if it should be decided to pro- 
ceed with the scheme. 

(xxvi) Apart from considerations of finance and railway 
administration, a comprehensive p such as we 
have indicated, if it is to be undertaken, should preferably 
be carried out as a united co-operative scheme by the 
railway companies, in order to obtain the best results from 
the technical, construction, and supply standpoint. 

(xxvii) From the point of view of technical development 
and international competition the value of such a pro- 
gramme of domestic electrification would be most sub- 
stantial to our national electric manufacturing industry. 

Gencral.—The preceding are the conclusions we have 
formed, and we would bring our report to an end with one 
general observation. The existing railway system is a 
vital part of the equipment of our country and its efficiency 
and economy affect the lives of practically every inhabitant, 
our industry, and our agriculture. A definite decision to 
alter the haulage system on a comprehensive programme, 
which, in our view, is the only method of achieving com- 
plete success, would involve a commitment of capital 
expenditure by the railways of about £261 millions, and 
of about £80 millions by the Central Electricity Board and 
other authorities, apart from the extra expenditure neces- 
dary in order to realise an intensive suburban development. 
The magnitude of this would be unique in the history of 
world enterprise. 

On the other hand, we feel bound to point out that 
without any predetermined long-term programme, our 
national expenditure on the construction, improvement 
and maintenance of roads in the last ten years has probably 
amounted to the colossal sum of £500 millions and is now 
proceeding at the rate of over £60 millions per annum. 
Road haulage is in direct competition with the railways for 
a large amount of traffic, but, unlike the railway system, 
there exists for the roads no balance sheet or computation 
of profit and loss. There is no definite economic test of 
financial soundness. With this reflection in mind, we have 
no hesitation in concluding that the mere magnitude of the 
sum involved in complete electrification of our railways 
should be no deterrent in itself to the most careful and 
earnest consideration of such a programme on its economic 
and social merits. The decision involves national, financial 
and possibly ultimate political considerations and implica- 
tions which we do not feel it is any part of our present duty 
to discuss, but we trust that towards the consideration of 
the problem which will no doubt take place in the minds of 
those concerned, the railways, the Government and the 
country, we have at least made clear the essential economic 
factors. 

From no mere precedent or tradition do we pay our 
tribute to our Secretary, Colonel Trench, who has been 
indefatigable in the interests of thoroughness, invaluable 
as regards the technical aspect and happy in his unfailing 
courtesy, and to whom we extend our united thanks and 
appreciation. 








A New View on Politics and 
Science. 


A HIGHLY successful innovation was introduced at 
the annual dinner of the Chemical Engineering Group 
of the Society of Chemical Industry, which was held at 
the Waldorf Hotel, London, on April 24th. In view of 
the approaching jubilee celebrations of the Society of 
Chemical Industry, it was decided to make the annual 
dinner of more importance than the usual rather domestic 
gathering, and arrangements were made for an address 
by Sir Richard Grégory, which, whilst bearing the 
paieoe common-place title, ‘“‘ Science in Industry,” 
‘ollowed a rather new line of thought, and, moreover, 
also produced a reply from a Labour politician, which 
also contained something of a new outlook in the attitude 
of politics towards science. 

The central point of Sir Richard Gregory’s address 
was that all the inventions upon which our large industries 
are based have been purely scientific laboratory experi- 
ments, which, at the time, were thought little, or nothing, 
of, from the practical point of view; that the scientist 
is not given the place by Government in national affairs 
that he should have ; that he is inadequately remunerated 
for the immense services he renders to the welfare of a 
nation; that the almost sole attitude of Government 
towards the industrial results of scientific invention 
is to tax them, and that the time has come for a recon- 
sideration of the whole position of science and industry 
in national politics. The whole of the Civil Service, said 
Sir Richard, was dominated by century-old traditions. 
The Civil Service was established when there was no 
scientific education of a systematic kind, and in those 
days the Civil Service was of the old traditional country- 
gentleman standard. Notwithstanding, however, that 
conditions had changed, the Civil Service remained the 
same. The scientific and technical man, when he was 
called in at all, was called in as a secondary person to 
give a sort of night-school talk to some statesman who was 
in authority, or some chief secretary who had no idea 
of what science really means. Modern technical achieve- 
ment and scientific thought, however, foreshadowed 
@ new economic structure for society in which those with 
scientific knowledge should exercise a decisive influence 





capital cost of tractors, &c., due to large-scale production, 


upon the“major policies of the State as well as upon their 








administration. That position, however, would not be 
reached until scientific men played their part as citizens 
in seeing that they were adequately represented in 
Parliament. If there were, in the House of Commons, 
half a dozen men with scientific knowledge as well as the 
ability to place that knowledge before those who repre 
sented the community in Parliament, these people could 
rule the world. Unfortunately, there was not that number 
of scientific men in Parliament to whom they could go. 
Departments of public service would never achieve thei: 
maximum efficiency or be in a position to make their 
proper contribution to the solution of present-day indus 
trial difficulties unless a greater effective share in adminis 
tration was accorded to the scientific and technical expert 

In the earlier part of his address Sir Richard Gregor) 
referred to many instances in which large industries hav: 
been based upon scientific laboratory work, and special], 
mentioned the experiments of Davy and Faraday. Com 
menting on the manner in which the manufacture of alloy 
steels has been rendered possible by the addition of 
elements which were formerly scarcely known by name 
outside chemical laboratories, he said that not a single 
chemical element had been discovered in an industrial 
laboratory or works and not a single one of them was 
thought to have any practical value when it was dis 
covered. Sir Richard also claimed that the general effect 
of the application of science to industry had been to provide 
employment for more people than were formerly engage 
in any particular industry. 

Major A. G. Church, in proposing the toast of “ The 
Society of Chemical Industry,’ dealt with some of the 
points mentioned by Sir Richard Gregory. In the 
first place, he alleged that the work of the scientist had 
resulted in the destruction of labour. In support of that 
he mentioned how the manufacture of synthetic indigo 
had deprived some 6 to 9 million people in India of their 
occupation in connection with the production of natural 
indigo. Similarly, the population of the islands of Pemba 
and Zanzibar, off the East Coast of Africa, had been 
deprived of their industry of cultivating the clove owing 
to the invention of synthetic methods. What was that 
but destroying labour ? After defending the State against 
the charge of lack of interest in science, by pointing to 
the Government chemical laboratory at Teddington. 
the National Physical Laboratory, the Department of 
Scientific and Industrial Research and other Government 
Departments of a scientific nature, Major Church put the 
proposition that the difficulties in which the world is 
now finding itself are due mainly to the work of the 
scientist, and, therefore, it is the duty of the scientist 
to come to the help of the Government and assist it in 
finding solutions for the political chaos into which the 
world as a whole has entered. In doing so he asked the 
scientists to keep out of politics altogether, but to supply 
the politicians with real facts and not facts which had 
been cooked. The country had the right to expect, con- 
eluded Major Church, that the scientist would try and apply 
the same habits of thought and mind to the problems of 
the country as were applied in the laboratory to scientific 
problems. Politicigns were not so contemptuous of science 
as scientists were of politics. 








MARINE WEEK AT PETTERS, LTD., YEOVIL. 





Last Saturday there was concluded at Yeovil the 
Marine Week of Petters, Ltd. Each year this firm devotes 
one week to providing extra facilities for visitors to view 
some part of the work that is being carried out in the shops. 
On this occasion marine engineers were invited in par- 
ticular to observe the various types of oil engines which 
the firm manufactures. 

Perhaps the most interesting of the machines to be seen 
running was the four-cylinder 160 B.H.P. reversible 
marine oil engine, which was exhibited at the British 
Industries Fair this year, and described in our issue of 
February 20th. Last week we had the opportunity of 
seeing the ease with which it could be controlled by the 
movement of a single wheel. 

Many other engines, ranging from 400 B.H.P. down to 
5 B.H.P. and less, were to be seen. Some of those of 
low power were so small that they looked very like models. 
Up to powers of 5 B.H.P. the machines run on petrol or 
paraffin, and are equipped with magneto ignition. Many 
of them are hopper cooled. Above 5 B.H.P. the engines 
are designed to run on crude oils, and are of the hot- 
bulb type. Engines, called by the firm Atomic Diesels, 
running on the compression ignition cycle, are made for 
powers of 25 B.H.P. and upwards. 

Among many features of interest, the erecting shop for 
the smaller hot-bulb engines attracted notice. The various 
parts of the machines are erected as the engine passes 
slowly along a travelling band, and we saw one that had 
just been removed, completed, from the band started up 
by means of the combustible cartridge that the firm has 
patented. 

An opportunity was also given to the visitors to er 
through the aeroplane erecting shops. Here Westland 
machines of various kinds, descriptions of which will be 
found in numerous articles in the pages of previous issues 
of this paper, were to be seen. At present production is 
chiefly centred upon the “ Wapiti” for the Royal Air 
Force, but, in addition, a ‘‘ Wessex,”’ a three-engined six- 
seater machine, was being erected, besides other types. 

On the flying ground exhibition flights were made by a 
** Wapiti ” and a “‘ Widgeon,”’ the latter being a two-seater 
monoplane, adapted for use in a club or as a private 
machine. Many of the visitors were taken for short 
flights. The Westland Hill Pterodactyl tailless pusher 
type monoplane aroused a good deal of interest, but on the 
occasion of our visit no flights were made with it. 

Visitors were entertained to lunch and tea, at both of 
which meals interesting discussions took place. The week, 
so we were informed, had been very successful, although 
the weather for flying had not been absolutely ideal. 








Tae London County Council proposes to expend 
£176,000 on the enlargement of the Lot’s-road pumping 
station, and £156,500 on the Deptford station. 
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Railway and Road Matters. 





No less than seventy-seven petitions have been pre- 
ented against the London Transport Bill. No petition 
has been lodged in its favour. 


THERE was issued on April 24th as a Stationery Office 
publication, price 3s., the report of the Committee 
ippointed in September, 1929, to consider the problems 
involved in the electrification of the railway systems of 
Great Britain. The report is reviewed elsewhere in our 
present issue. 


We much regret to announce the death at Beaulieu- 
ur-Mer on April 20th of Mr. R. G. Berry, who was one of 
ihe most popular men in the railway signalling profession. 
He was the signal engineer of the Lancashire and York- 
shire Railway, and became the Manchester divisional 
signal engineer, London, Midland and Scottish. On the 
reorganistation of the signal and telegraph departments 
two years ago, Mr. Berry, whose health was not good, 
iecided to retire. He was the President of the Institution 
of Railway Signal Engineers for 1929-30. 


Wirstn the last few days, a new steamer, the “ Cote 
1) Azur,” built for the Société Anonyme de Gerance et 
d’Armament, has been put into service. She has been 
built at Granville by the Société Anonyme des Forges 
and Chantiers de la Méditerranée, and is 338ft. long, 43ft. 
broad, and has a draught of 12ft. She is oil-fired, and has 
two propellers, each driven by three geared turbines. 
Che full power developed is 14,000 8.H.P., and her speed 
is about 234 knots. Accommodation is provided for 900 
first-class and 500 second-class passengers. When the 
second steamer is completed, it will be possible, by a 
rearrangement of the “ Golden Arrow ”’ service, to run 
every service with one of the latest and most modern 
steamers. 


Tue Ministry of Transport railway statistics for January 
have recently been issued as a Stationery Office publica- 
tion, price 2s. 6d. They show that, compared with 
‘January, 1930, the number of passenger journeys decreased 
by 5-1 per cent. and the receipts therefrom by 6-8 per 
cent. Of the decrease of 5} millions in the number of 
passengers, over 3} millions were in those travelling at 
reduced fares. Despite this drop in the passenger busi- 
ness, the passenger train mileage was lowered by only 1 per 
cent. The loss in freight business was the worst we remem- 
ber. The tonnage fell by 19-4 per cent. and the freight 
receipts by 12-6 per cent. There was, however, a 
decrease of 8-6 per cent. in the freight train mileage. 
On the other hand, despite the less business, the traffic 
moved more slowly, as the net ton-mileg per engine hour 
fell from 436 to 4293. 


Reports on all the railway accidents inquired into last 
year have now been published. The number of accidents 
was thirteen, and that is the lowest number ever recorded, 
except the twelve, six, and twelve respectively for the 
three war years 1916, 1917, and 1918. Of the thirteen 
accidents investigated last year, three were collisions 
between passenger trains, including one in a fog; four 
were collisions between passenger trains and freight trains 
or light engines ; three were buffer stop collisions; and 
three were derailments of passenger trains. There were no 
inquiries into purely goods train accidents or into mishaps 
at level crossings. The only fatal case was that of a 
passenger killed in the collision of March 6th between a 
passenger train and a ballast train at Culgaith. In no 
instance was there a loss of life among the trainmen, and 
therein another record was established. 


AN interesting point as to water troughs is revealed in 
the last blue-book on railway accidents. The guard of a 
goods train was sitting in his look-out when a volume of 
water from the tender of an express passenger train, 
which was picking up water, shattered the end and side 
windows of the guard's van, and the man was badly cut on 
the face, arms and legs by the flying glass, which was 
lin. thick. The scoop for picking up the water was 
worked by a lever, and it is impossible, where a lever is 
used instead of a screw, to exert sufficient force to over- 
come the pressure of water and to raise the scoop when the 
tender has been filled. The surplus water is then forced out 
through the manhole at the back of the tender, and it was 
that volume of water which caused the injury in this case. 
The report concludes by observing that the advantages of 
the serew over the lever mechanism should not be lost 
sight of. 


THE coroner's inquest into the deaths of the three 
passengers and the three railway servants—which latter 
included the driver and fireman—who lost their lives in 
the derailment at Leighton Buzzard on March 22nd was 
resumed and concluded on Friday, April 24th. We would 
first remind our readers that in our report of April 3rd of 
the Ministry of Transport inquiry, held by Colonel Mount, 
we mentioned that notice had been given that trains would 
he diverted from the down fast to the down slow line at 
Tring. Subsequently, however, that arrangement was 
changed, and the diversion was to be as between Leighton 
Buzzard and Bletchley, and a supplementary notice of 
that was issued. On that point we remarked that “a 
question for investigation is whether the enginemen of the 
express knew of the diversion at Leighton Buzzard; in 
other words, were they aware that they would not be able 
to continue on the down fast line on reaching Leighton 
Buzzard ?”’ It is now admitted that a copy of the supple- 
mentary notice was not issued to the enginemen in question. 
Evidence was given to the effect that an examination of 
the engine since the accident had not revealed any feature 
that would lead to derailment. It was conceded that there 
was @ general tendency for the smoke and steam in these 
large engines not to clear the cab, but no satisfactory 
remedy had been found. That class of engine had run 
10,000,000 miles, but there had been no case of signals 
being overrun from that cause. Automatic train control 
might have prevented the accident. The jury returned a 
verdict of “ Accidental death,’’ owing to the driver failing 
to observe the signals and to have the train under control 
after passing the distant signals, but his negligence was 
not culpable. Recommendations were added as to the 


company pursuing the inquiries as to the smoke and steam 
and that automatic train control be adopted and signatures 
obtained for all notices. 





Notes and Memoranda. 





For the purpose of enclosing the site for a new 1000ft. 
quay at East London, South Africa, a cofferdam of steel 
sheet piling is being driven, which will require 1120 tons 
of steel in 50ft. lengths. The work is claimed to be one of 
the largest of its kind carried out in that country. 


Ir is suggested that the use of a Greathead shield for 
the tunnelling of a sewer in Johannesburg is an innova- 
tion for South Africa. The sewer is some } mile long by 
4ft. 6in. diameter at a depth of 90ft. In progress it met 
several pockets of mud, and so a Greathead shield was 
made locally to continue the work. The original shield was, 
of course, invented in 1874 and used in this country for the 
construction of the City and Southwark Subway, later 
known as the City and South London Railway. 


ANOTHER merit of a tall chimney! In an area of 2500 
square miles of the Sudbury district of Northern Ontario 
there are, it is officially stated, twenty-one primary and 
secondary triangulation stations of the Geodetic Survey of 
Canada, Department of the Interior, located on prominent 
hill tops from which the 510ft. smoke stack of the Inter- 
national Nickel Company of Canada, at Copper Cliff, may 
be seen. True bearings from each station to this chimney 
ean be obtained, and these may be used for the accurate 
control of any mapping, engineering, or forestry operations 
that may be proposed without doing the expensive pre- 
liminary work usually necessary in other areas. 


Aw endeavour on the part of a foreign repairer of a 
trawler boiler to make assurance doubly sure resulted in 
the failure of the repair. The lower part of the back plate 
of the combustion chamber had been renewed before the 
vessel came into British ownership, and the horizontal 
joint was welded. Evidently with the idea of strengthening 
the weld, the repairer had added a series of elliptical , 
9in. by 6in. and lin. thick. The plate was **/,in. thick. 
The theory put forward to account for the failure is that 
the pads heated up more quickly than the plate and their 
consequent relatively greater expansion pulled the weld 
apart. Such reinforcement is not, of course, necessary in 
@ properly made weld. 

Every engineer is acquainted with two oxides of 
carbon, CO and CO,. Now comes the suboxide, described 
in the following quotation from a recent Arthur D. Little 
Industrial Bulletin. Familiar as both CO, and CO are to 
everybody, we now have to reckon with a third, the sub- 
oxide of carbon, C,O,, with which only a few chemists 
have as yet even a speaking acquaintance. The sub- 
oxide is a gas at ordinary temperatures, but is easily con- 
densed to a liquid boiling at 7 deg. Cent. and to a solid 
which melts at about 110 deg. Cent. below zero. It has an 
unbearable odour like mustard oil; its dilute vapour 
brings copious tears. In greater concentration it attacks 
the whole respiratory system with suffocating effect. It 
burns in air to CO,, and with water it forms malonic acid. 
With ammonia, aniline and many other chemicals it unites 
to form a variety of compounds. Heated, it polymerises 
to a dark red solid. 


In the course of a paper on “Corrosion in Tanks and 
Tankers,”’ by Messrs. J. F. King and J. L. Adam, read 
before the North-East Coast Institution of Engineers and 
Shipbuilders, the authors say that corrosion in whale 
oil tanks is less than in holds of ordinary ships, because 
the exposed steel becomes covered with a skin of con- 
gealed oil which takes the form of a thick fatty deposit 
like tallow. It is true that this deposit contains a certain 
proportion of corrosive acid, and that a certain amount 
of corrosion does occur behind the “ skin,” but it is a 
curious feature that scale or rust does not form on the 
material itself, and the coating seems to absorb such 
material as it dissolves. After delivering whale oil, the 
tanks are usually cleaned with a solution of caustic soda, 
coated with lime wash, and then filled with fuel oil for the 
whaling station. It is obvious that these working con- 
ditiens are excellent and calculated to avoid the troubles 
consequent upon the carriage of water ballast. 


Apropos the house-warming of the precious metals 
refinery at Acton, of which we gave an account last week, 
the Chemical Trade Journal makes the following remarks 
as to the uses of the metals of the platinum group :— 
“ Promising openings now seem apparent for palladium 
in dental work and in the manufacture of spectacle frames, 
but the most interesting of all its potential uses is the 
one now i course of development at the research labora- 
tories of the Acton refinery—namely, the plating of white 
gold and silver to render these metals non-tarnishable. 
The ready tarnishing of silver under atmospheric influences 
has always been one of the main disadvantages of the 
metal, but the new process of palladium plating—-which 
is rapidly approaching the commercial stage— entirely 
obviates this defect. Palladium-plated silver is likely to 
find its first uses for such pu as microscope parts, 
spectacle frames, and automobile and aerodrome reflectors, 
but its eventual application to ordinary decorative and 
utilitarian silverware is well within the bounds of possi- 
bility.” 

THE official report on the explosion of a valve chest of 
a triple-expansion Lancashire mill engine discloses a 
remarkable state of affairs. The accident, which unfor- 
tunately resulted in the death of the engineman, is attri- 
buted to water hammer. The high-pressure Corliss steam 
valve was found jammed open by a jin. stud. When the 
exhaust valve opened there would be free passage for high- 
pressure steam to the receiver. If there were water in the 
receiver it would be projected into the low-pressure valve 
chest and water hammer might very well smash it. That 
the receiver steam trap was inoperative and that water had 
consequently collected in the receiver is suggested by the 
following list of débris found in that vessel, some of which 
might have choked the trap connection. There were 
three jin. studs ; two jin. nuts; a broken jin. nut; three 
pieces of jin. copper wire from 2in. to 4in. long: four 
irregular-shaped pieces of cast iron approximately 4in. by 
ljin. by 1}in., 2in. by 2}in. by jin., l}in. by jin. by jin., 
and l}in. by jin. by }in.; one cylindrical piece of cast 
iron 1}in. in diameter by fin. thick; one 5in. nail; one 
steel splitting wedge 5in. long by 1}in. wide ; two pieces of 
steel 3in. by lin. by }in., and 3in. by 14in. by }in.; one pin. 





nut ; one }in. bolt with nut; one }in. cheese-headed screw. 


Miscellanea. 





A nicn deposit of gold ore is said to have been found by 
Rhodesian Minerals Concessions in the Luano Valley. 


Ir is announced that the total attendance at the British 
Empire Trade Exhibition, Buenos Aires, was 1,443,914. 


Tue South Devon Regional Planning Committee is 
considering the construction of a bridge across the river 
Dart, at a cost of from £380,000 to £400,000. 


Aw electrolytic alkali factory is to be established at 
Eden, Carrickfergus, Ireland. It is proposed to encourage 
the gathering of kelp around the coast as a raw material. 


A new Franco-Polish Company has been formed with a 
share capital of 15,000,000f. and registered offices in Paris 
for finishing the railway from the Polish Upper Silesian 
coalfield to the port of Gdynia. 

A NEW wireless hy service between the Sayville, 
Long Island, station of Mackay Radio Company and 
the newly completed station of the Radio Corporation of 
Cuba at Camaguey, Cuba, has just been officially 
inaugurated. 

Durine 1930 over 50,000 telephones were added to the 
network of Spain and 65 per cent. of the old manual 
exchanges were conve to the automatic system. The 
service, it is stated, provided a profit of £1,300,000, out of 
a revenue of £3,149,253. 


A NEw chrome steel factory has been started near Oslo, 
Norway. It is equipped with six Rennerfelt furnaces and 
has a capacity of from 40,000 to 50,000 metric tons a year. 
The steel contains from 13 to 20 per cent. of chrome, 
which is imported from South Africa. The power require- 
ments of the factory are some 10,000 kW. 

Tae capital invested in water power development in 
Canada was estimated by the Dominion Water Power and 
Hydrometric Bureau, essstnent of the Interior, to 
amount to over 1390 million dollars on January Ist, 1931. 
The last year for which official figures are complete for all 
industries is 1928, and these show that the amount of 
capital invested in water power was exceeded only by that 
in agriculture and in steam railways. 

Wes learn with pleasure that one of the largest electrical 
undertakings on the Continent has just acquired the rights 
in an entirely British system of house warming and will 
introduce the system in France, Italy, Spain, Belgium, 
Luxemburg and Switzerland. Another electrical syndicate 
is negotiating for rights for other countries. The new 
system is an invisible electric ceiling radiator, emitting 
dull rays, which automatically cuts itself off if the room 
becomes | deg. warmer than the user likes it to be. 


THE mercury vapour boiler at the South Meadow station 
of the Hartford Electric Light Company, U.S.A., has 
been shut down after a year’s service for retubing, as 
it had been found that some of the loose cast iron filler 
pieces, used to reduce the volume of mercury in the boiler, 
tended to wear the tubes on account of vibration. Tubes 
of a new design are to be used. During the year the set 
has produced ]35 million kilowatt-hours at a net consump- 
tion of 0-72 Ib. of 14,000 B.Th.U. coal per kilowatt-hour. 


TxeE fourteenth Swedish Industries Fair at Gothenburg 
will open on May 9th and close on May 17th. It is divided 
into two principal groups, viz., the Industrial Fair and the 
Building Fair. This last comprises all concerning con- 
structions for the town and for villas, the arrangement 
and furnishing of a house, &c.; the first one contains al! 
kinds of art productions and manufactured goods. Besides, 
one finds in the Fair sections for handiwork, works of 
art, home-industry products and inventions. Facilities 
concerning passports are allowed for the foreign travellers 
to the Fair. Rooms and lodgings are provided through the 
Fair’s boarding department office; address, Nordisk 
Resebureau, Géteburg. 


Iw order to facilitate the development of coal mining in 
the Huainan area, south of the Huai River in Anhwei 
Province of China, the National Reconstruction Com- 
mission is planning the construction of a light railway 
leading from the mining district past Hofei to the impor- 
tant river port of Wuhu, on the Yangtaze River. The pro- 
posed railway is about 130 miles long ; cost of construction 
is estimated at 4,000,000 dollars. Thé Huainan coal mine 

abundant anthracite deposits. When the mine 
was first opened the daily output was about 100 tons of 
coal, but since then the yield has been increased to as 
much as 3000 tons daily. According to tests made, the 
quality of the coal is even better than the product of the 
Chunghsing Mine in Shantung. 

A HEAVY oil aero-engine designed by Professor Junkers 
was demonstrated at an aerodrome near Berlin on April 
22nd. It was a six-cylinder engine of 720 horse-power, 
and the makers claim for it a 47 per cent. increase in flying 
range and a 100 per cent. increase in loading capacity 
as compared with a petrol engine of similar power. The 
engine weighs 1760 lb. and was mounted in a nine- 
passenger monoplane which is ordinarily fitted with three 
petrol engines. The machine is stated to have started 
easily and to have taken off smoothly on its brief trial 
flight. Although the weight of the engine is more than that 
of some petrol engines of a similar size, it is said to use 
only two-thirds as much fuel per flying hour. The working 
costs are stated to be 65 per cent. lower than in the case 
of petrol engines. 

Ir is reported in Indian Engineering that an expedition, 
led by Lieut.-Col. J. E. Stewart, will shortly make an 
aerial survey of a large part of Eastern Turkestan. Special 

rmission, the report states, has been obtained from the 
Fodian Government, for the flying over certain area 
prohibited for aeroplanes, which comprises part of the 
intended route. It is intended to fly a the air mail 
route to India and cross the Karakoram Mountains at a 
height of 13,400ft. to the base at Yarkand, and return 
across the Himalayas at a height of 18,600ft. The object 
of the expedition is to prove the possibility of improving 
transport facilities eastwards from East Turkestan; to 
create a channel for trade through India ; and to discover 
areas which may be profitably developed. At present 
most of the produce of East Turkestan goes out by the 





easterly route to the Chinese coast, and the journey of 
2600 miles takes about five months. 
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Main Line Rallway Electrification. 


OvrR first reaction to the report of Lord Weir's 
Committee on the Electrification of British Rail- 
ways is that the scheme outlined is not in any 
likelihood of being adopted. It would cost the 
railways 261 million pounds, and the Central Elec- 
tricity Board and other authorised undertakers 
80 million pounds, it would not be completed in a 
period of les: than twenty years, and the estimated 
surplus after meeting interest charges on the capital 
is only 2 per cent.—a margin, as the reporters 
themselves admit, ‘too narrow for the risks and 
contingencies involved.” But there is another 
side to the picture. The figure of 2 per cent. is an 
accountant’s margin; it is, to quote the report, 
“the crudest and most unimaginative expression 
of the economic situation.” It is based upon 
present conditions and takes into consideration 
neither the changes beneficial to the railways them- 
selves which might result from electrification, nor 
the collateral effects upon the industries of the 
country. Such things cannot be estimated accu- 
rately, and the opinions of those who study the 
question will depend upon tne direction in which 
their imaginations turn. On the one hand, we may 
have those whose faith in electricity is so profound 
that they will have no difficulty in visualising all 
and more than the Committee suggests, and on the 
other, those who are less ready to believe that 
electricity can achieve everything and are con- 
vinced that means of railway transport as econo- 
mical as electrificaticn and without its disad- 
vantages are vet possible. Between these two the 
scheme—as a single magnificent unit—is likely to 
fall to the ground, for it must be admitted that the 
Committee's case for electrification depends upon 
factors which cannot be accurately estimated, and 
that without a lively imagination the return 
“would not appear from a business point of view 
to warrant the adoption of a scheme of such excep- 
tional magnitude.”’ 

The Committee, ever since its appointment in 
September, 1929, has been known familiarly as the 
Main Line Electrification Committee, and as a 
matter of fact the terms of reference directed it 





world which is likely to be of interest to engineers. 





“to examine into the economic and other aspects 


of the electrification of the railway systems in 
Great Britain. with particular reference to main line 
working.”” It elected, however, for excellent 
reasons, to review the railway system as a whole 
and not main line working alone. To cover this 
wide aspect of its duties it adopted as a definition 
of Main Lines “all railways in this country not 
yet electrified or in process of electrification, with 
the exception of some spur or branch lines carrying 
little traffic.” On national grounds it is possible 
to defend this large view of railway electrification, 
but that it adds to the difficulties of the investiga. 
tion cannot be denied. For, say what we will, the 
suburban and main line problems are not the same. 
No cne any longer questions the desirability of the 
electrification of railways around and through 
great cities. The services are practically tramway 
services, the bulk of the traffic is the conveyance ot 
passengers, and there are very distinct peaks in the 
morning and evening, when every advantage of 
electric traction is manifested. In main line 
operation the particular qualities of electric traction 
have no outstanding merits. The traffic density, 
taken as a whole, is much less, so that the rapid 
handling of trains is necessary only in particular 
localities and on particular occasions, the stopping 
places are many miles apart, and the benefits of 
rapid acccleration are small, the roads mainly run 
through open country, where the emission of 
smoke is of no consequence, and, finally, a large 
proportion of the traffic is freight for which 
economy of operation is the only advantage 
that could accrue from electrification. Whilst 
we cannot but admire a scheme _ which 
visualises the complete electrification of Great 
Britain, and whilst we are ready to admit that a 
much stronger argument for electrification can be 
produced when the scheme is so expanded, we 
cannot avoid the conclusion that it introduces an 
element of speculation and in the long run may 
reduce the chances of the adoption of the Com 

mittee’s proposals. For what it comes to is no 
more nor less than this, that there is no conclusive 
argument for the electrification of main lines, and, 
on a current balance sheet, which may or may not 
be a trustworthy guide, the electrification of them 
would be rather inimical to the electrified suburban 
lines than otherwise, for the positive estimated 
return for the complete electrification scheme is 
only 2 per cent., or considerably less than the 
returns which may be justly put to the credit of 
the electrified suburban lines. It is, we are quite 
ready to concede, well known that the electrifica- 
tion of suburban lines has had results which could 
not be forecast in a balance sheet. Would the same 
thing be true of main lines ¢ That is a very impor- 
tant question; and to it we have nothing but 
speculative answers. 

It has often been claimed for the electrification 
of main lines that by the replacement of the 
inefficient steam locomotive it would effect 
economies. We find little confirmation of that 
view in the report. On the contrary, “ All our 
investigations show,” says the Committee, “ that 
on the item of fuel comparatively little saving will 
be made by the substitution of electrical energy in 
place of coal (at existing prices), and even though a 
saving of about 50 per cent. may be realised on the 
total of 1-8 pence for minor items (maintenance of 
locomotive buildings, water, lubrication, &c.), the 
net gain will be comparatively small.” And again, 
“In striving to obtain reliable comparative costs 
of steam and electric traction in actual working 
we have been entirely unsuccessful.’’ These con- 
clusions would seem to put an end to the familiar 
argument. But in fairness we must not lose sight 
of the case to which the Committee pins its faith, 
namely, that whilst electrification of any one main 
line could not be justified, the complete electrifica- 
tion of all the railways in the land would be profit- 
able. To ascertain the differences between the 
alternatives it put two cases before Messrs. Merz 
and McLellan :—One, part of the London and 
North-Eastern Railway, in which complete elec- 
trification was postulated ; and the other, part of 
the London, Midland and Scottish Railway, in 
which only partial electrification was considered. 
For the former the estimated return on net capital 
is 7-22 per cent., and for the latter 2-5 per cent. 
Arguing from the less to the greater, the con- 
clusions are reached “‘ (a) That except where some 
special conditions obtain, the carrying out, or even 
the investigation of, limited schemes, involving as 
they must the dual working of steam and elec- 
tricity, is unlikely to prove worth while. (b) That 
there is only one way by which the full benefit of 
iailway electrification can be obtained in Great 
Britain, and that is by the complete substitution of 
steam haulage by electricity.’ The second of 
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these two conclusions is the most interesting and 
pregnant statement on the electrification of British 
railways that has ever been made. If it is right it 
justifies in great measure all those who have 
opposed main line electrification, for never before 
has the “ complete substitution of steam haulage 
by electricity’’ been seriously contemplated. 
Furthermore, a fair deduction is that unless the 
country is prepared to set its hand to a scheme 
which will cost some 261 million pounds and take 
twenty years to complete, then the electrification 
of main lines had better be left alone. 

From what we have said it will be seen that 
the policy of the Committee may be expressed 
briefly, and with but little injustice, as ‘‘ All on 
None.”” What is proposed is, in fact, a national 
scheme of railway electrification. The implica- 
tions are interesting. It is hardly conceivable 
that a plan of such magnitude could be carried 
out without the direct assistance of the Govern- 
ment, and there is a probability, far from remote, 
that it would be employed for the Nationalisation, 
whole or partial, of the railways of this country. 
That is an eventuality which will be unwelcome 
to a great many people. Again, the ultimate 
success of the scheme turns upon the ability 
of the “Grid” to supply current at a halfpenny 
or less per unit. That desideratum is not yet in 
sight, and, as we understand it, cannot come 
into sight until the consumption postulated for 
an electrified country is realised. For the time 
being it must remain a problematical figure. 
Finally, the recommendation of complete electrifica- 
tion of practically all railways at the end of 
twenty years pre-supposes that in that period— 
a long one in the annals of the development of 
inventions—no better method of hauling trains 
will be found. The Committee makes the state- 
ment that “‘from all the evidence we conclude 
that none of the alternatives to steam which we 
have examined is either sufficiently developed to 
warrant widespread adoption as an alternative 
to the steam locomotives of to-day, or even holds 
the probabilities of development into an effective 
alternative to electrification for main line purposes. 
We would say, however, that, in the case of oil- 
electric units, these may be regarded as possible 
substitutes for steam on lightly loaded branch 
lines, and more particularly so in conjunction with 
a general electrification of main lines.” If we may 
venture to say so, that statement shows a little 
lack of scientific imagination. The high-speed, 
heavy-oil engine is only at the beginning of its 
career. Many firms are engaged upon its develop- 
ments, and its adaptation for railway traction is 
being carefully investigated. Great possibilities 
lie in front of it and we shall be, indeed, surprised 
if the position which it now holds is not very 
greatly improved before twenty years are out. 
It certainly cannot be dismissed as an alternative 
to main line electrification. It may, however, 
be said, very justly, that progress with great 
schemes would never be possible if the fear that 
their advantages would be nullified by future 
progress were allowed to have preponderating 
influence. Yet we cannot forget that the power 
to jettison any scheme, plant or equipment as 
soon as something better is available is amongst 
the greatest of the steps of progress. To commit 
the country to a scheme of such vast magnitude 
as that adumbrated by Lord Weir’s Committee 
would unquestionably not only remove that power, 
but would certainly tend to arrest any develop- 
ments in other directions. In face of that very 
real danger, may we not ask if it is not wiser 
to leave the problem of the best and most econo- 
mical means of main line operation in the hands 
of the railway companies ? They are investigating 
improvements in independent “tractors ’—we 
use the Committee’s term—and an important 
experiment in main line electrification is weil 
advanced. They are familiar with what has been 
done in other lands and are alive to the condi- 
tions which prevail in this country We are con- 
fident that they may be trusted to do what is 
really best for the railway system and to do it 
without committing the kingdom to an enormous 
expenditure, a prolonged effort, and a policy 
which may not be the best when its fulfilment is 
attained. 

One word remains to be said in conclusion. 
We have rarely read any report, and never 
a report on railway electrification, which was 
so absolutely fair as this Report of Lord Weir’s 
Committee. It is a model of its kind and reflects 
credit of the highest order upon the four gentle- 
men—Lord Weir, Sir Ralph Wedgwood, Sir 
William McLintock and Colonel A. ©. Trench 


in securing the co-operation of all the parties con- 
cerned, amongst whom the great railway groups 
must be particularly mentioned. Their report 
is based, therefore, upon the opinion, possibly 
unanimous, of those best qualified, in the whole 
country, to reach a wise conclusion. That con- 
clusion is, let us repeat once more, that if full 
advantage is to be derived from the electrification 
of the railways of Great Britain, then every line 
in the country must be electrified. The scheme 
is a huge one, and if it fails to be adopted it will 
succumb under its own weight and not because 
of any weakness in the arguments by which it is 


supported. 
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Limestones: Their Origins, Distribution and Uses. 
By F. J. Nort, D.Se., F.G.S. London: Thomas 
Murby and Co., 1, Fleet-lane, E.C. 4. Price 16s. 

MANY substances are generically called limestones, 

but all the bodies to which the name is applied contain 

calcium carbonate as an essential constituent. A 

pure limestone contains 98 to 99 per cent. of calcium 

carbonate. An impure limestone may contain any- 
thing up to 50 per cent. of sand, clay, magnesia, or 
other substances, or mixture of substances. If the 
non-calcium carbonate portion exceeds 50 per cent. 
of the total, the substance is not usually regarded as 

a limestone, but is known as a calcareous sandstone, 

a calcareous clay, and so forth. 

It will be inferred therefore that the term limestone 

covers @ wide range of bodies. That range is scarcely 
more extensive than the uses to which limestone is 
put by man. A book on the origin, distribution and 
uses of limestone cannot, it is clear, have a narrow 
interest. From the geological point of view, it must 
dive deeply into natural history. From the economic 
standpoint it must consider industries as diverse as 
agriculture, metallurgy, glassmaking, Portland cement 
manufacture, road making, and house building, in 
all of which limestone, either as quarried or after 
treatment, is a primary material. Dr. North has 
provided us with a book which in every way is in 
keeping with the vast importance of limestone as a 
constituent of the earth’s surface, as an element 
essential to nearly all forms of life, and as a substance 
on which man is dependent in many of his most 
important undertakings. His book is very far from 
being merely a treatise on a specialised section of 
geology. To the geological student desirous of making 
@ particular study of the limestone formations of the 
British Isles, the work may be fully recommended. 
To those interested industrially in the quarrying, 
after treatment, and use of limestone, it should be of 
the highest value. But it is perhaps in its appeal to 
the general scientific reader that the book possesses 
its chief note of distinction. 
Limestones occur in this country in the rocks of 
all the geological systems, and all are of commercial 
or economic importance, except perhaps those of the 
pre-Cambrian, the Cambrian, and the much younger 
Triassic systems. A survey of the subject is therefore 
not confined to a study of a limited period of geological 
time, but covers it all. In Dr. North’s hands it has 
been made, in effect, the keynote to as delightful an 
exposition of general geological facts and principles 
as it has ever been our good fortune to peruse. As 
Keeper of the Department of Geology in the National 
Museum of Wales at Cardiff, he is not only fully 
qualified to write on any geological subject, but in 
view of the varied occurrences of limestone in Wales, 
he is particularly able to deal with this specialised 
branch of the science from first-hand knowledge. 
The book is divided into three main parts. In the 
first the author discusses the nature, origin, and 
varieties of limestone. In the second, he describes 
the distribution of limestone in the British Isles, each 
geological system and the limestones which it pro- 
duced being dealt with in a separate chapter. In the 
third part the relationship of limestone to scenery, 
agriculture, water supply, and industry is set forth. 
Throughout the treatment there will be found numer- 
ous items of information of general scientific, archzo- 
logical, and historical interest. Next to the high 
literary standard of the author’s style, the reader will 
be attracted by the large number of interesting and 
excellently reproduced illustrations which the book 
contains. 





The Theory and Design of Illuminating Engineering 
Equipment. By L. B. W. Jottey, J. M. WALDRAM, 
and G. H. Wiruson. London: Chapman and Hall. 
Price 45s. 

So much has been written on illumination that any 
addition to the literature on the subject may appear 
to be uncalled for, but the authors of this extensive 
and instructive volume have attempted to attack the 
subject from an aspect not yet treated in detail in 
any published book, so far as they are aware. While 
other writers have dealt with the science or art of 
illuminating engineering, Mr. Jolley and his colleagues 
consider the equipment which must be employed, 


siderable attention is paid to light sources, but only 
electrical sources are considered. In that part of the 
volume which deals with lighting equipment, all phases 
of design are reviewed in great detail. It appears 
from the Preface that when the authors came to 
consider their terms of reference, as specified in the 
title, they concluded that they could not wholly 
restrict themselves to them. While they have trie«| 
to omit references to lighting per se, it has not alway. 
been possible to refrain from discussing lighting apart 
from the equipment. 

When it is stated that, including the index, th. 
volume contains over 700 pages, it will be realise! 
that the subject is covered pretty thoroughly. Al| 
the authors are connected with the General Electr: 
Company’s research laboratories at Wembley, anc! 
are therefore in a good position to write on thi- 
important subject, but judging from the long list 0) 
acknowledgments at the end of the Preface, mucl; 
information has been drawn from other sources. A 
good deal of attention is paid to the various kinds of 
electric lamps, including filament, tungsten arc 
earbon are, mercury vapour, cold cathode, and hot 
cathode lamps, whilst lighting problems dealt wit. 
in the early part of the volume include interior light- 
ing, street lighting, flood lighting, and show window 
and display lighting. Signals and beacons, air port, 
and airway, and stage lighting are also covered. 

We shall not attempt to catalogue here the titles 
of all the chapters, which cover a very wide field 
Some of the most important from the designing 
engineer’s point of view are those on the design 0 
reflecting profiles, the design of diffusing equipment, 
of refracting equipment, and of projectors. Although 
the authors have found it impossible to consider every 
phase of the subject, they have succeeded in produc- 
ing a volume that should prove of considerable 
value to many who have to deal with practical illu- 
mination problems, and even automobile lighting 
has not been entirely neglected. Those interested in 
stage lighting and advertisement sign lighting and 
cinema studio equipment are also catered for. As 
the authors point out, it is only lately that attention 
has really been called to the necessity for goo! 
lighting. Bad illumination is responsible for in 
efficiency in many factories and offices, and if this 
new and extensive volume helps to raise the general 
standard of illumination it will serve a very useful 
purpose. 








Obituary. 


MAJOR H. M. LEAP. 


WE regret that we have to announce that Major 
Henry Meredith Leaf, D.S.0., was knocked down by 
an omnibus in Cockspur-street last Thursday, April 
23rd, and died soon after he was admitted into 
Charing Cross Hospital. He was the son of Mr. F. H. 
Leaf, was born in Streatham on October 18th, 1862, 
and received his education at Marlborough, later 
entering Trinity College, Cambridge, where he 
obtained his engineering training. He also studied 
for some time at University College, London. While 
he was serving his pupilage with Cromptons, Ltd., 
of Chelmsford, he joined the Institutions of Mecha- 
nical and Electrical Engineers. His experiences in 
carrying out lighting contracts for large towns and 
factories in England led him to write a book on the 
internal wiring of buildings. For some time his work 
took him abroad, and he became superintendent of 
the central electric station at Gothenburg, in Sweden, 
and later of that of Le Mans, in France. As a Captain 
in the London Electrical Engineers, he served in the 
South African War, and his services during the Great 
War will be remembered by many of his friends. For 
them the D.S.O. was awarded to him. Outside his 
professional duties, he was a great enthusiast for games, 
playing tennis, rackets, and cricket with considerable 
success. He had many friends who will feel his loss 
acutely, for his personality was such that all who came 
into contact with him came under the influence of his 
charm. In 1917 he was married to Anna Maria 
Elizabeth, a daughter of the late Dr. Robert Needham 
Cust, a descendant of Lord Brownlow. 


MAJOR A. B. 8. STEINMETZ. 


By the death of Major Arthur Bernard Samler 
Steinmetz, of Bedford, on Saturday last, at his home, 
following a short illness, we lose one of the country’s 
foremost experts in tillage, who had almost a lifelong 
connection with J. and F. Howard, Ltd., of that town. 
Major Steinmetz, who was born in 1874 at Bedford, 
was the son of the late Dr. H. Steinmetz, for many 
years the German Master at the Grammar School. 
After completing his education at the Grammar 
School young Steinmetz was apprenticed at the Brit- 
annia Works of J. and F. Howard, Ltd., and with the 
exception of a short period during which he was 
in business on his own account he remained 
with the firm until his death. He made a very close 
study of the agricultural] side of his firm’s activities 
and was the chief of its experimental design depart- 
ment. In the course of his varied work he made 
extensive visits to practically all the European coun- 
tries and to America, Cuba and India, where he 
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if good practice in lighting is to be attained. Con- 
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He was a clever 


to the mechanical side of agriculture. 
engineer, and was granted many patents in connection 


with agricultural machinery. One of his principal 
hobbies was the construction of models of ploughs 
ind other implements, and many of his productions 
ire to be found among the exhibits which are displayed 
at the South Kensington Museum. He was specially | 
interested in plough design, and his collection of | 
models included a range which goes back to before | 
the Christian era. Major Steinmetz was very popular | 
with his colleagues and the men, and his loss will 

be keenly felt by Messrs. Howards and a wide 

cirele of friends. He was an associate member of the | 
Institution of Mechanical Engineers, and was a keen | 
upporter of the Volunteer and, later, the Territorial | 
movement, beginning his military career at Bedford | 
Grammar School in 1888 and serving with distinction | 
both in the South African campaign and-in the Great | 
War with the Royal Engineers. 





JAMES HENRY MELLOY. 


We regret to have to record the death of Mr. James 
Henry Melloy, which took place at his home in 
Menai Bridge on April 19th. Mr. Melloy was asso 
ciated for many years with Wm. Muir and Co., Ltd., 
Manchester, during which time he was responsible 
for many developments in machine tool design. He | 
received his general education at the Manchester | 
Grammar School, and continued his technical educa- | 
tion at.evening classes connected with the Manchester 
Municipal Technical School, securing the gold medal 
of the City and Guilds of London Institute. Later he | 
was appointed lecturer at the Technical School evening 
classes on machine design and construction. He served 
his apprenticeship with Craven Brothers, Ltd., 
Manchester, in the machine tool drawing-office, and 
later occupied a position in the works. Subsequently, 
he went to John Hetherington and Sons, Ltd., as 
works manager, and afterwards returned to Craven 
Brothers, Ltd., for a short period. He joined Wm. 
Muir and Co., Ltd., as general manager in 1902, and 
was later appointed managing director, which position 
he held until 1929, when he retired, retaining his seat 
on the board of directors. Mr. Melloy was interested 
in many developments in machine tool design, his 
name being connected with several patents, the more 
notable of which were the introduction of the inner 
spindle in horizontal boring and surfacing machines, 
improvements in gear hobbing machines as used 
more particularly for cutting turbine reduction gears, 
in connection with which several patents were taken 
out, and puncher slotting machines, first patented in 
1910. He was closely identified with the improvement 
of machines for the production of turbine reduction 
gearing and contributed a paper on the subject to the 
North-Western Section of the Institution of Mecha- 
nical Engineers in 1922. Incidentally, it may be 
mentioned that the house in which Mr. Melloy died at 
Menai Bridge is the same in which Telford lived during 
the construction of the bridge. 





JOSEPH PETTAR BAYLEY. 


At the annual general meeting of Guest, Keen and 
Nettlefolds, Ltd., held on Wednesday last, April 29th, 
at Birmingham, Sir John Field Beale, the chairman, 
made reference to the great loss which the com- 
pany had sustained by the recent death of the 
manager of its Cwmbran Works, Mr. J. P. Bayley. 
Mr. Bayley, who was originator of the company’s 
patented composite steel sleeper, was on his way back 
from India, which country he had visited on the firm’s 
business, when he was taken ill with appendicitis 
on the voyage home, and after two operations died in 
® nursing home at Gibraltar on Friday last, April 
24th. He was only forty-five years of age, and was a 
native of Horsehay, Shropshire, his father being Mr. 
H. R. G. Bayley, the managing director of the 
Horsehay Company, Ltd., of Horsehay, Welling- 
ton, Shropshire. Mr. Bayley was a most capable and 
industrious worker, and he took a keen interest in the 
welfare of the men. His death leaves a serious gap 
in the company’s organisation, and is deeply regretted 
by a wide circle of friends. 











SIXTY YEARS AGO. 


Two pictures of life in the mid-Victorian era are pre- 
sented to the modern reader in our issue of May 5th, 1871. 
The first one shows us the miner at work in South Wales. 
In the fiery mines of that district ventilation was still 
carried out by means of a furnace at the foot of an upcast 
shaft. Fans represented a new-fangled idea and were 
unwillingly adopted, in spite of the fact that disasters were 
known to have been caused by the ignition of gas at the 
ventilating fire. In some of the pits the men still used 
naked lights, and in one at least it was the practice to tap 
« blower and use it as a gas jet. Several blower jets were 
known which had been alight in the workings for years. 
There were not wanting rules and regulations for the 
guidance of firemen and overmen, but frequently the educa- 
tion of the men had been insufficient to enable them to read 
the instructions. Disasters were of common occurrence. 
During the preceding five years four of the principal explo- 
sions—two of them at the same colliery—had cost the 
loss of 309 lives. We had spoken to colliers who had been 
m, not one, but several explosions, and we had stood at 





the shafts of the Gethin and Ferndale pits immediately 


FIFTY-CYCLE 








after a disaster had occurred. 
expenditure of more wealth, we asked, prevent these 
desolations ? Our sympathies were actively on the side 
of the human gnomes who toiled in the muddy pools of 
the workings in order that their wives and children might 
have bread and the world and commerce and civilisation 
prosper, who at any moment might be the victims of a 
tragedy, who, if they survived to an infirm, rheumatic old 


SINGLE-PHASE 





Could not science or the | 


| will comprise two 4000 kVA, 


age, had nothing but the workhouse wards and a pauper’s | 


grave before them. Meanwhile science was dis- 
playing her most recent progress at South Kensington. 
The International Exhibition of 1871 had been opened 
with a display of ceremony which was in itself an exhi- 
bition. Never before had we seen so many cocked hats in 
so small a space. Headed by the Prince of Wales, who 
“lost no opportunity of showing himself gracious,” the 





ELECTRIC LOCOMOTIVE 








a phase-converter which will deliver three, four or six- 
| phase current to the driving motor at a pressure of about 
1000 volts. The sub-stations are to take power from an 
existing 110,000-volt line, which is fed by the Barhida 
power station, each sub-statidn being connected to two 
corresponding phase lines of the duplicate three-phase 
transmission line. The equipment for each sub-station 
110,000/16,000-volt trans 
formers, and 110,000-volt and 16,000-volt switchgear. 
together with protective gear, testing apparatus and 
auxiliary equipment. The high-voltage switchgear and 
transformers will be erected in the open, whilst the 16,000- 


| volt switchgear will be arranged in moulded stone cubicles 


aristocracy, the diplomacy and the powers, military and | 
| me a eee consisting of auxiliary transformers, induction 
regu 


civil, had assembled for the occasion in the belief that they 
were going to do something to promote the arts and 
sciences. The deception, we wrote, was harmless. South 
Kensington wanted a demonstration and had got it. The 
ladies, in azure and rose, “‘ handsomely fulfilled the mission 
of the hour and appeared in attire which in some instances 
was splendid and in almost every case was tasteful.” 
These surely were the golden days for science and art, 
when royalty, beauty, wealth and power came together in 


and installed in a building which will also contain the 
switchgear control room, the circuit-breakers being remote 
electrically operated. An interesting feature of the 
sub-station equipment will be the provision of special 


tors and auxiliary bus-bars, for testing the 16,000- 


volt line circuit after fault interruptions. 


The locomotives are, of course, of special interest. 
Two designs have been selected, a 2—8—2 passenger locomo- 
tive and a 0—12—0 goods locomotive. Both engines will 
be of the same power, and similar in principle and arrange- 
ment, practically the only difference being in the number 
and diameter of the driving wheels. They will be about 


honour of an exhibition of selected works of fine and | 45ft. long and will weigh about 97 tons, with full adhesive 
industrial art and scientific inventions. The Nawal Nazim | weight in the case of the goods locomotives and about 70 
of Bengal was there in cloth of gold, and Lord Elcho, | tons adhesive weight in the case of the passenger locomo- 


the da} before. Present also were General Sir James 
Scarlett, in uniform worthy of his name; Musurus Bey, 
“* who by this time must almost fancy himself an English- 
man ;” Earl Granville, Mr. Secretary Bruce, Mr. Goschen, 
and Mr. Disraeli, in his Windsor uniform, thinking perhaps 
as much about the Budget as about South Kensington. 
It was a pleasant gathering, but behind it there was a 
feeling of uneasiness. 


Frenchmen were slaying Frenchmen and jans were 
looking on, while great guns and small-arms rather than 
pottery and woollens were in people’s minds. In 1851, the 





| 


year of the first great exhibition, we had looked for the | 
coming of the millennium. The passage of time had brought 


us the mitrailleuse. 








Hungarian Railway Electrification 
Scheme. 


Tae Kando system of railway electrification* was 
conceived by the late Dr. de Kando about seven years 
ago, and has since given rise to a great deal of experimental 
work in Hungary. Its advantages are that 50 cycle, 
single-phase current drawn from the industrial supply 
is used for ing the locomotives, which are equipped 
with induction motors, and since the locomotives are 
fed at a pressure of 16,000 volts, the static transformer 
sub-stations are spaced at comparatively great distances. 
The experiments are said to have established the technical 
soundness of the scheme, and large-scale developments 
are now being undertaken with a view to testing its com- 
mercial value. It is a rather sad reflection that the dis- 
tinguished engineer who devoted so much study to this 
system died last January, just before this work was put in 
hand. 

Important contracts for sub-station and locomotive 
equipment have been placed with the Metropolitan- 
Vickers Electrical Company in connection with a main 
line scheme, the contracts covering the whole of the 
equipment for four 110,000-volt sub-stations, and the 
greater part of the electrical equipment for thirty-six 
2500 H.P. locomotives. The section of railway concerned 
is in the main Hungarian line towards Vienna, extending 
from the eastern station of Budapest vid Hegyeshalom to 
Komérom on the frontier, a distance of 106 kiloms. 
Single-phase, 1600-volt, 50-cycle current will be taken by 
the locomotive from an overhead line and used to drive 


2 . See Tur EncrIveer, December 5th, 1924, 











| champion of the Volunteers, in sober grey. There, too, was | tives. The latter are designed for a maximum speed of 
| the Bishop of Winchester, looking well for a sick man— 
rumour had it that he had excused himself from preaching | hour. 


63 miles per hour, and the goods engines for 43 miles per 

Both types will be of rigid frame construction, 

but provision will be made for a certain amount of side 
lay of the wheels to give flexibility for the long wheel 
ases in negotiating curves. 

The 2500 H.P. polyphase induction motor will have 
two primary windings on the rotor and a single secondary 
winding on the stator, and will have four synchronous 
speeds, the change of speeds being effected by changing 


It was difficult to be light-hearted | the number of poles on the rotor by means of connec- 
while the air of Europe was rank with sulphur, while | tions on sixteen slip-rings. 


It will be possible for the 
rotor to be given 72, 36, 24 or 18 poles, the corresponding 


| synchronous speeds being 83, 166, 250 and 333 r.p.m. 


respectively. The stator will carry a singly re-entrant 
lap winding in 48 groups, taps being brought out from 
between the groups and taken to a liquid starter by means 


| of which starting and resistance control will be effected. 


The motor will be forced ventilated"by means of a fan 
mounted in the roof of the locomotive. 

For controlling the connections from the secondary 
of the phase-converter to the pole-changing leads on the 
primary windings of the motor, a master-controller will 
operate in conjunction with a Metropolitan-Vickers 
switch group, consisting of five triple contact and twenty- 
three double-contact switches. The switch group will 
be cam-operated by means of a pneumatic servo-motor. 

The liquid controller for providing the variable resistance 
in the secondary circuit of the motor will be provided with 
two centrifugal pumps for circulating the liquid through 
external coolers, and a rising and falling weir will adjust 
the level of the liquid. The weir will be actuated by means 
of a compressed air cylinder and will be controlled from 
a handle on the driver's speed-changing lever, a compressed 
air-operated load regulator on the master controller 
giving an automatic adjustment tending to keep the load 
and tractive effort constant during acceleration. 

An experimental 0—-10—0 50-cycle, single-phase locomo- 
tives is shown in the accompanying illustration. 








Tue report, which has just been issued, of the Council 
for Scientific and Industrial Research of the Common- 
wealth of Australia shows that that conntry is taking a 
serious interest in technological investigation, although the 
institution is now only four years old. Among other sub- 
jects dealt with in the report there may be mentioned the 
liaison with the Home Fuel Research Board, concerning 
low-temperature distillation and hydrogenation, the 
setting up of standards of measurement, and simplification 
in the number of standard commodities of one class. As 
an example of the catholic nature of the report the 
statement that no commercial output has been found for 
the skins of flying foxes may be mentioned 
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SINKING THE FOUNDATIONS 


A 250-Ton Electric Hammerhead 


Crane. 


In a Supplement to this issue and on pages 492 and 493 
we publish drawings and illustrations of a large hammer- 
head crane recently constructed and erected by Sir William 
Arrol and Co., Ltd., at the Naval Yard of Vickérs- 
Armstrong, Ltd., Walker, Newcastle-on-Tyne. A photo- 
graph of the completed crane is reproduced on page 488, 
from which it will be seen that it consists of a horizontal 
jib which can revolve on the top of a steel tower. A trolley 
capable of handling working loads up to 250 tons travels 
along the cantilever and an auxiliary portal jib crane is also 
installed for handling smaller loads up to 20 tons. 

The foundations for the structure consist of four 
cylinders, each 18ft. in diameter at the base, which were 
sunk by the pneumatic process to a solid foundation of 
freestone rubble 78ft. below the quay level. Erection of the 
steel tower upon the foundations was begun on September 
16th, 1930, and in the photographs reproduced above the 
stages of the work can be seen. A 20-ton Scotch derrick 
crane erected upon a steel gabbart staging 100ft. in height 
was used for these operations. By November 8th the 
platform girders at the top of the tower had been com- 
pleted and the roller paths live ring and drum girders were 
placed in position upon them in readiness for the erection 
of the jib. 

Particular care was taken by the contractors to ensure 
that the bedding of the roller paths on the platform girders 
should be perfect, and a special revolving planing machine 
was used. The platform girders and a short section of the 
legs was erected in the works, turned and fitted locating 
bolts being used in all the connections, and the bed of the 
roller path was accurately machined to level. A photograph 
illustrates the machine in operation. At the site the 
machined surfaces of contact of the roller path and the 
platform girders were coated with thick red lead and 
bedded. 

As soon as the part of the jib directly over the tower had 
been completed the 20-ton portal crane was installed and 
used for the erection of the shorter arm and the placing 
in position of the machinery. At the same time a 10-ton 
derrick crane was used for the erection of the longer arm 
and the main trolley. The cantilever jib of the 250-ton 
crane was kept in balance while the two arms were being 
built out from the centre. A photograph of the crane 
nearing completion is reproduced on page 488. 

The speeds of the various motions of the main hoist are 
as follows :- 


Hoisting 250 tons at 3ft. 6in. per minute, or 
100 tons at 9ft. per minute 
Racking 250 tons at 40ft. per minute 


Slewing > 250 tons at | revolution in 10 minutes 
The lifting capabilities of the crane are 250 tons at 105ft. 
radius, 200 tons at 130ft., 150 tons at 150ft., and 100 tons 
at 184ft. The machinery is placed in a house formed 
of steel plating at the tail end of the jib, where it assists 
as a counterbalance. | 
The load is carried on a trolley supported on eight wheels 

















ERECTION OF THE STEEL. TOWER 


travelling on four lines of track on the top of the cantilever, 
and it is lifted on twelve parts of best plough steel wire rope 
reeved double, each part coiling on a separate barrel. 
From the barrels the lifting ropes pass round pulleys on 
the trolley to the snatchblock and thence to the jib nose, 
where a balancing arrangement is provided to equalise 
the pull on the two parts. -The two barrels, each 7ft. in 
diameter, are machine grooved on the circumference to 
take the lifting ropes and they coil sufficient rope in one 
layer for a total lift of 208ft. The hook of the main trolley 
may be drawn up to a level 160ft. above the quay or 
dropped 48ft. below it. 

The lifting mechanism is quadruple purchase and the 


When lowering the load the brake is controlled from the 
driver's cabin. 

The racking gear is in duplicate and is carried on th: 
trolley, and all the rail wheels are driven. The slewing 
mechanism is placed at the rear of the roller path; 1 
consists of a set of gearing actuating the slewing pinion 
which gears with the rack. The first reduction gear runs 
in an oil-tight box and an electric solenoid brake is fitted 
to the motor spindle. The diameter of the roller path o 
which the crane revolves is 46ft. 6in.; there are eighty 
rollers of forged steel in the live ring, each 16in. mear 
diameter by I6in. long. 

It will he seen from the photograph reproduced on pag: 





SPECIAL REVOLVING PLANING MACHINE FOR THE ROLLER PATHS! 


first motion gears run in an oil-tight gear-box. Change of 
speed is obtained by means of a sliding clutch. 

Two systems of brakes are fitted for controlling the load 
when lowering. One, of the electric solenoid type, is fitted 
on an extension of the motor spindle and the other is an 
oil pump brake. The latter is similar to many others used 
by Sir William Arrol and Co., Ltd., on heavy capacity 
cranes and the type has proved very satisfactory, giving, as 
it does, excellent control of heavy loads. It is so inter- 
locked with the gearing that when the crane is lifting the 
load no resistance is offered to the movement, but as soon 
as the load takes charge it comes into action automatically. 


488 that an auxiliary revolving jib crane has also been 
installed on the top of the main cuntilever for dealing with 
lighter loads. This travels the full length of the main jib 
on tracks separate from those upon which the main trolley 
runs. The speeds of the various motions of the auxiliary 
erane are as follows : 
Hoisting 20 tons at 20ft. per.minute 
10 tons at 40ft. per minute 
Slewing 20 tons at 1 revolution per minute 
Travelling 20 tons at 60ft. per minute 
This auxiliary crane can travel a distance of 288ft. along 
the main cantilever, and it is able to lift 20 tons at 25ft 
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radius and 5 tons at 40ft. radius. Reckoning from the 
centre of the main crane, these radii become 208ft. and 
aft. respectively. The load is lifted on four parts of 
steel wire rope, winding two parts on to the barrel. A 
single fall of non-rotating rope winding on to a separate 
barrel is used for lifting light loads up to 5 tons, the speeds 
{ hoisting being 78ft. per minute for 5 tons and 156ft. per 















5 TONS RH. 
Single Fal/ 591 Feet L 
3¥4"Cire Rope 


4 Falls 3% Cire: 














solenoid brake and a foot brake, both worked from the | slewing gear of the main crane can be operated from the 


driver’s cabin, control the load. 


The slewing mechanism is placed at the front, power | 
being transmitted to the rack pinion through worm and | cally interlocked with one another in such a way that the 
spur gearing. A slipping device is incorporated in the | latter must be within 5ft. of the tail end of the main canti 
worm and worm wheel motion, which is enclosed in an oil- | lever, where it acts as ballast, before the main hoist and rack 
tight box. A foot brake is fitted to this motion. The | can be operated. When not in use the jib crane is locked in 
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cabin of the auxiliary one. 
The main trolley and the auxiliary jib crane are electri 
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minute for 24 tons. The maximum height to which the 
5-ton hook ean be lifted above quay level is 227ft. and 
the corresponding height for the 20-ton hook is 215ft. 
Both hooks can be dropped 25ft. below quay level. The 
hoisting gear is quadruple purchase, the first-motion gear 
running in an oil-tight gear-box. Change of speed is 
obtained by means of a sliding clutch, and an electric 
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DETAILS OF THE AUXILIARY PORTAL Jie CRANE 
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DETAILS OF THE MAIN TROLLEY 


travelling gear is fitted to the carriage, power being trans- 
mitted to the rail wheels, all of which are driven through 
spur and bevel gearing. An electric solenoid brake operates 
on the motor extension shaft. It was thought wise to fit 
special rail grips to this crane, owing to its exposed position. 

The auxiliary jib crane is a self-contained unit, having 
its own driver's cabin and controls. In addition, the 








this position. Retardation switches are titted which operate 
near the ends of its travel, so that motion is automatically 
stopped before the crane comes up against the buffers, 
but the operation of a re-set switch allows it to be con- 
tinued at a reduced speed. Similarly, limit switches are 
fitted which cut off the current to the racking motions 
when the main trolley reaches the limits of its travel. The 
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main control cabin is fitted with an electrically operated 
indicator, which informs the driver as to the position of the 
trolley and the maximum safe load it can carry in that 
position. Communication between the driver and those on 
the quay level is attained by means of loud-speaker 
telephones. 

The motors and control gear were manufactured by the 
British Thomson-Houston Company, Ltd. The motors 
are of the dual frequency type arranged for working, 
primarily, on a 440-volt, 40-cycle, A.C. circuit. When the 
district change-over is carried out the supply will be at 
50 cycles. 

The makers claim that this 250-ton electric hammer- 
head crane is of larger dimensions and capacity than 
any crane of its type previously built. Including the 


sinking of the deep foundations, it was completed within | 


twelve months of the acceptance of the order, twelve days 
ahead of the contract time. 








A New Single-Deck Motor Coach. 


WE recently had a trial run on a new type of single-deck 
motor coach, known as the “ Ranger,” which is being 
manufactured by the Associated Equipment Company, 











an 


CROSS - SECTION 


Ltd., of Southall, Middlesex, especially for service over- 
seas. We reproduce several drawings and engravings of 
these machines. It should be pointed out, however, that 
while the drawings represent the standard chassis, the 
half-tone engravings show one of two special chassis 
recently sent to Canada for the Montreal Tramways 
Company. The alterations merely consisted in increasing 
the wheel base to 19ft., the frame length to 30ft., and fitting 

















2o CHASSIS COMPLETED 


a left-hand drive. As a consequence, the side frames have 
been made slightly thicker than the standard, the road | 
springs strengthened, and 30in. by Qin. low-pressure | 
tires fitted to take the bigger load which will be carried. 
Otherwise the chassis is of standard design. 

The vehicle is driven by a six-cylinder petrol engine 
having cylinders 110 mm. in diameter by 130 mm. stroke. 
It is rated at 45 horse-power, but will give 58 B.H.P. 





| clutch is of the plate type, and is 16in. in diameter. 
| takes up the drive very sweetly. 


| device, which can be seen in the drawing as what appears 


economically at 1000 r.p.m., and can be speeded up to 
2500 r.p.m. when the output is 110 B.H.P. The maximum 
torque is produced at from 1000 to 1200 r.p.m. 

As will be seen from the cross section which we give, the 
engine has overhead valves, which are operated by an 
overhead cam shaft, in the drive of which the radiator 
fan spindle acts as a countershaft in the following manner : 
—The fan spindle is driven from the main crank shaft 
at engine speed by twin chains and sprockets. There is 
a jockey pulley to keep the chains taut. Then the drive 
is transmitted from the fan spindle to the cam shaft 
through a 2 to 1 reducing gear. All this gearing is, of 
course, totally enclosed by the engine casing. The arrange- 
ment has the advantage that the cam shaft can be lifted 
without disturbing the chains. All the valve gear is 
covered by a light casing and the cam shaft runs in a deep 
oil trough, so that the various parts are well lubricated. 
Forced lubrication is employed and ranges in pressure 
from 80 lb. per square inch down to 5lb. when idling. 
It is claimed that a gallon of oil is sufficient for 1000 miles 
of travelling. 

The crank shaft has seven bearings, 2}in. in diameter, 
and is made from one forging. Each shaft is carefully 
balanced by the dynamic method before it is put in the 
engine. The cooling water is circulated by a very simple 
little centrifugal pump, of which a section is given in our 
page of drawings. It has an overhung impeller, and is 
kept tight by a spring-loaded graphite washer. If the 





SECTION 88 


OF GEAR - Box 


washer wears the impeller merely moves forward in the 
casing, for which there is ample accommodation. The 
It 


The change speed gear-box gives four speeds and a 


| reverse of 11-9, 19-3, 32-6, 52, and 9-75 m.p.h. respec- 


| tively, when the engine is running at 2500 r.p.m., and 
| 38in. tires are fitted to the driving wheels. We give a 
| cross section through the gear-box, from which it will be 
seen that there are three selectors for sliding the gears 
when changing speed. One selector serves for the first 
and second speeds, another for the third and fourth, while 


screw is stripped out and the scrap is then easily washed off. 

The propeller shaft is connected with the gear-box 

| shaft through a Spicer flexible coupling, and, as will bh. 
| seen from the general arrangement drawing, lies at an 
| angle to the main framing, so that the differential geariny 
| comes close up to the near side. In this way it can be 
| accommodated in a dome in the floor under one of thie 
| seats, and enables the floor level to be lowered by severs 
| inches. The differential drive is of the worm and whe: 


| type. The rear axle is of the semi-floating type, so thi: 
the wheels can be drawn off the ends of the axle shai: 
without disturbing their bearings when it becomes nec: 

sary to relieve the brake drums—a valuable feature whe 
Timken roller bearings are used, as they require v: 

careful adjustment to get the best results, and show! 
unless it 


never be disturbed is absolutely necessa 





PBIALA 









































CROSS-SECTION OF ENGINE) 


The axle shafts are 3in. in diameter and are made of 100 
ton steel. 

Brakes are fitted on both the front and the driving whee|- 
There is a set of hand brakes on the driving wheels an 
another set, back and front, working on the Dewandre 
vacuum servo principle, in which the driver provides about 
one-quarter of the braking pressure through the foot 
pedal, while the remainder is furnished by a cylinder and 
piston connected with the induction pipe of the engine. 
When the throttle is closed to slow down the engine, a 
strong vacuum is produced in the cylinder to operate the 
brakes. There are only two adjusting nuts for all twelve 
brakes, one for the foot brakes and one for the hand system 
These adjustments are easily accessible. 

In connection with the brake system we learned a very 
interesting fact. The brake rods are, naturally, rather 
long on such a chassis, and it was found that they some 
times vibrated a little unpleasantly. By substituting 

















Sipe ViEw 


the third works the reverse gear. Either one of these 
can be engaged by the selector lever, which is coupled 
with the driver’s hand lever, by passing through the usual 
style of gate quadrant. As an added protection for the 
reverse gear, however, there is @ projection on the bottom 
of the hand lever, which, by engaging with a fence, pre- 
vents it being moved into reverse until it has been lifted 
over the fence. Although the teeth of the gear wheels are 
unusually wide, the gear-box is remarkably compact, with | 
the result that the shafts are short and stiff. A magnetic 


to be a square threaded screw, is provided to entrap any 
steel particles which may find their way into the oil. 
On being removed from the casing the magnet inside the 


Or CHASSIS 


thin steel strips for the round rods, the trouble was com 
pletely overcome. 

The main frames are of channel section nickel steel, 
and have a normal section of 1 lin. by 3in., but are naturally 
tapered towards the ends. They are cranked over both 
axles, and are braced together by large tubular members, 
which have solid forged flanges and are riveted in place. 
The height of the frame above the ground is lft. 9}in. 
The springs are practically straight when loaded so that 
they can hardly be called semi-elliptic, although they 
are of that general type. The standard lengths are 
4ft. 2in. front and 5ft. 2in. rear. 

The steering gear is of the maker’s nut and worm type. 
and allows the front wheels to be locked over to an angle 
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of 45 deg. The linkage is made of solid forgings, so that 
there are no separate end pieces to work loose. 

There is an elaborate system of copper pipes for convey- 
ing lubricant to all the moving parts of the chassis, and 
their ends are brought up to central positions on either 
side of the vehicle, so that the work of lubrication can be 
done very conveniently and without fear of missing any 
points. At all places where grease might work out of 
bearings along shafts, spring-gartered hat leathers are 
arranged at the critical points. We noticed that at the 
spots where the coaches habitually stand the ground was 
remarkably clean. 

It is unnecessary to enlarge upon the coachwork, as 
that is, naturally, a matter for the taste of the purchaser ; 
but we must say that the one in which we travelled was 
very pleasant and comfortable. The principal dimensions 
of the standard chassis are as follows :— 


Wheel base . . 17ft. Oin. 
Track : 
Front 6ft. 3 yin. 
Rear 5ft. 10 fin. 


25ft. 9in., or 


Overall length 
26ft. L1jin. 


Overall width Tit. 5pin. 
Body space 21ft. 6jin., or 
22ft. 6jin. 

Height of frame—loaded . lft. 9}in. 
Turning circle : 

Right-hand 60ft. 

Left-hand ‘ 80ft. 
Clearance under rear axle Thin. 
Chassisweight .. .. .. 3 tons 3 ewt. 
Passenger accommodation -. 26-28 


We took one of these coaches out for a short run in 
Middlesex with the idea of testing its running qualities. 
The first test was over a very rough length of concrete 
road. Although the load comprised only two passengers 
and the driver, the riding was quite reasonably com- 
fortable at from 25 to 30 miles per hour, and it would 
no doubt have been better still with a full load. Then 
we made for Harrow Hill, which, as some readers may 
know, is not easy to climb, as it has several turns and, 
we believe, a maximum gradient of 1 in 14. The hill was 
approached in top gear, and we had the speed reduced 
on the side of the hill to about 5 miles per hour. The 
engine picked up again when the throttle was opened, 
and the top of the hill was reached at 30 miles per hour 
without changing gear. Again, traffic required a dead 
stop, and within a few hundred yards we were travelling 
at over 50 miles per hour, but this manceuvre required, of 
course, gear changing. Throughout these trials the engine 
did not complain in the least, and after a good stretch at 
speed, there was no sign of the radiator boiling. 








Letters to the Editor. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE AIRSHIP EXPERIMENT. 


Sir,— Now that the admirable and comprehensive report 
of Sir John Simon on the “R101” disaster has been 
published, the time is opportune for the review of the air- 
ship experiment, though it did not need this appalling, but 
entirely preventable, accident to cause thinking people to 
be doubtful of the wisdom of continuing State expendi- 
ture in a field where prolonged, intelligent and costly 
effort has brought forth so little which is encouraging and 
so much which is very definitely the reverse. 

In 1924, largely, if not wholly, as a result of intensive 
propaganda on the part of some airship enthusiasts, whose 
diseretion and experience were outrun by their almost 
incredible optimism, the Government of the day adopted 
a programme of airship development which can be most 
fairly put before the reader by a quotation from the official 
description of it appearing in a memorandum entitled 
“The Approach Towards a System of Imperial Air Com- 
munication,”’ presented by the then Secretary of State for 
Air to the Imperial Conference of 1926 :— 

“ The experimental programme adopted in 1924 was to 
extend over three years and to cost £1,350,000. It is now, 
however, estimated that the cost will be between 14 and 
1} million pounds. The purpose of the programme was 
to make a real advance in airship development and 
thoroughly to test the capacity of modern rigid airships 
as a standard by means of long-distance transport. In 
general the programme consisted of a period of research 
and investigation in preparation for two practical 
operations :— 

** (1) The construction of two airships of such improved 
speed, range and load-carrying capacity as would enable 
them to make long voyages overseas with a substantial 
margin of lifting power; and 

(2) The carrying out of successful flights to and 
from an overseas terminal, in order to demonstrate that 
the airships were suitable for the work for which they 
were designed.” 

The specification for these ships which appears in the 
contract between the Air Ministry and the Airship Guaran- 
tee Company, who undertook the construction of one of 
the two vessels, ‘‘ R 100,’’ contains the following require- 
ments : 

(1) The gas capacity is to be not less than 5,000,000 
cubie feet when full. 

(2) The ship must attain a speed of not less than 
70 miles per hour as measured by an approved speed 
indicator at 5000ft. under standard conditions and must 
be capable of maintaining a normal full speed of 
90 per cent. of this rate, say, 63 miles per hour for a 
period of forty-eight hours. 

(3) The total fixed weights of the airship not to 
exceed 90 tons.” 

Turning now to an examination of the measure of 
success with which the two experimental airships met 
these demands, while it is pointed out in the Simon Report 


that “R101” never carried out a full-speed trial, it is 
probable that, as originally constructed she was capable 
of satisfying this requirement; on the other hand, it is 
definitely clear, on the same authority, that her fixed 
weights exceeded the specified figure by 23-6 tons and that 
her useful lift, instead of being 60 tons, was, in fact, only 35. 

“ R 100,” which, unlike her sister ship, was subjected 
to a comprehensive series of trials, attained a maximum 
speed of 82 m.p.h. and has a useful lift of 54 tons; so, 
judged merely on the basis of contract requirements, she 
has proved herself immeasurably the better craft, a fact 
which, in fairness to her designer, B. N. Wallis, deserves 
the recognition which has as yet been withheld, mainly 
because apologists on behalf of the Government-built 
vessel have obscured the issue by drawing attention to 
the heavier engines of “ R 101.” Now, however, on the 
unquestioned authority of the Report, this half-truth has 
been reduced to its correct dimensions, for the respective 
engine weights, including auxiliaries, were :—‘‘ R 101,” 
17 tons; “ R 100,” under 9 tons. 

In order to determine the value of the airship as a means 
of transport it is probably fairer, certainly to its advo- 
cates, if “R100” is chosen as the vehicle for detailed 
examination. In accordance with contract requirements, 
she was designed for 100 passengers and, on the authority 
of Sir Dennistoun Burney, a director of the Airship 
Guarantee Company, cost £440,000; thus, per unit of 
passenger accommodation, £4400 was expended. While 
this is an impressive amount, its millstone-like quality 
grows with examination. The corresponding figure for the 
“ Argosy,” the three-engined plane which has done and 
continues to do such good work for Imperial Airways, is 
£1250; but this striking disparity is still further increased 
if Sir Dennistoun’s view that the true capacity of ““ R 100” 
is but fifty passengers is adopted, and grows yet further if, 
abandoning an expression of opinion in favour of arith- 
metical similarity, it is assumed that the same ratio of 
passenger capacity to ship volume applies to “ R 100” as 
to the “Graf Zeppelin,”’ for then the total number of 
passengers becomes thirty and the cost per unit of accom- 
modation £14,700. 

Turning now from capital cost, some examination of 
operational expense can be made ; but since experience is 
at present so limited, this can be by no means complete. 
As designed, the maximum power per passenger in “‘R 100” 
is 42 horse-power, while in the “ Argosy ” it is 67; how- 
ever, this apparent economic advantage completely dis- 
appears if the Burney figure of capacity is accepted, while 
on the basis of the ‘‘ Graf Zeppelin ” ratio the horse-power 
per passenger of the airship is over twice that of the aero- 
plane and at equal speeds approaches three times the 
latter figure. 

It is not necessary to draw attention to the cost of 
hydrogen—of which the wastage in our ships is consider- 
ably over 7 cubic feet per horse-power hour of flight—or 
to the rapid rate of deterioration of their immense areas of 
light textiles, amounting in all in “R100” to over 
14 acres, for such figures as have already been given show 
that at the present state of its development the airship, 
judged as a means of civil transport, must be vastly more 
costly than the heavier-than-air machine. 

While the above argument at least gives some indica- 
tion of the economics of airship flight in contrast with 
those of the aeroplane, to complete the picture the latter 
requires to be put upon a concrete basis. On the authority 
of Sir Eric Geddes, there are some 1200 commercial aero- 
planes operating in the world to-day, the vast majority of 
which would be making a substantial loss were it not for 
some form of subsidy ; consequently it is most abundantly 
clear that the airship requires, and in view of its neces- 
sarily slow development, will continue to require substantial 
governmental assistance. 

The promises of the airship propagandists of 1924 have 
not been fulfilled, though they have had six years and over 
£2,500,000 to assist in their redemption. For over a year 
aeroplanes have been maintaining a very reliable service 
between this country and India. Within another twelve 
months it will be clear whether Australia and the Cape can 
be similarly connected. It remains in doubt, and may long 
so remain, whether any form of aircraft can carry out a 
Transatlantic service ; but even should it be proved that 
this field alone lies within the competence of the airship, 
it is more than doubtful, quite apart from economic con- 
siderations, whether there will ever be a sufficiency of 
passengers willing to trust their lives to a machine whose 
buoyancy depends on the reliability of vast areas of 
textile material and whose combustibility—unless inflated 
with helium, which, as far as is at present known, is not 
available in sufficient quantities within the Empire—must 
be an ever-present danger. P. L. Teep. 

“‘ Hayesden House,”’ Nr. Tonbridge. 

April 27th. 
THE ELECTRIFICATION OF RAILWAYS. 

Sir,—In your last issue there appeared an article by 
a correspondent on the Weir report on the electrification 
of our railways. I consider it one of the best reports which 
appeared in the technical Press last week-end, and while 
agreeing with your correspondent on the whole, I think his 
statement on the possibility of breakdowns might have 
been left out. In the old days, the chances of breakdown 
were less than they are to-day, owing to the fact that the 
current was supplied from a number of small generating 
stations, so that a total breakdown was practically nil. With 
the introduction of the A.C. and the tendency to build large 
super stations, and also larger outputs per unit, both as 
hydro-electric and steam stations, the risks of 
breakdown have become greater now. A whole town may 
be plunged into darkness and all the local railways 








paralysed through the failure of one unit. But, for all 


that, no one, for economic reasons, would ever think of 
going back to the old system of small units. The intro. 
duction of long-distance transmission has brought with 
it the use of high-tension distribution and the use of the 
A.C. with its many problems which are not all solved. 
But we have sufficient knowledge of same to carry oy 
and apply same with success to the electrification of our 
railways, and any difticulties which may arise will be over 
come. 

One of the biggest breakdowns which has occurred wit})\;, 
recent years was that which took place in Chicago in 1) \) 
There were three stations joined together, totalling about 
500,000 kW. Two systems are used, one of 25 and thi 
other of 60 cycles. It was on the 25-cycle system thyxt 
the breakdown occurred. There was a short circuit on 
one of the generators in Fish-street station, which 
immediately cleared. An unstable condition resulted 
through same and lasted about 18 minutes. The cause 
of the instability was through not having reactors fitted 
in the station where the trouble occurred. Reavtors 
were fitted in all the other stations, but on account \{ 
cost of same had been omitted in the Fish-street static: 
I simply mention the above to show that while your 
correspondent is right in pointing out the possible obj: 
tions to the use of electricity for supplying our railway-, 
there is no reason why we should be afraid. We shou!:! 
go ahead with the scheme of electrification, and thoug),. 
no doubt, difficulties will arise, they will soon be got over 

Liverpool, April 28th. CHaRLes Retrie. 


is 


THE * QUEEN OF SCOTS” TRAIN. 


Str,—In reply to your correspondent, the “ Queen 
of Scots” is a very light train reserved for passengers 
paying high special fares, and as such ought to take a 
place amongst the really good trains of the world—such 
as the “Empire State Express,” the “Sud Express,’ 
or the Montreal-Toronto trains—and ought to run between 
London and Edinburgh in 7 hours or less. It must he 
remembered that as long ago as 1896 the timing fo 
passengers paying no more than Id. per mile was onl) 
7 hours 25 minutes. 

As to the performance of the French train, I canno! 
tell your correspondent what further delays we met with 
during the night, or when the lost time was regained, 
for I was asleep. I have not a copy of the French timetable, 
and the continental Bradshaw unfortunately does not 
give the running of this train in full. It does, however, 
show the last stage of the journey—Amiens-Calais (not 
Havre, as your correspondent seems to imagine), 104} 
miles in 113 minutes. As this includes 7 miles of climbing 
at 1 in 125, and slow running through Calais out to the 
boat station, an English driver with about 500 tons behin:« 
the tender might not think it left him much in hand for 
picking up lost time. 

However this may be, the French compound engine- 
for the last thirty years have been ready for all emer 
gencies, and it is time that we should cease making our- 
selves ridiculous by writing to the Press whenever a light 
British train does something more than the timetable 
requires. The L. and N.E. Company refuses to supply fast 
schedules on the ground that the public does not care 
for speed. Why, then, this eagerness to inform the public 
when one of its trains makes a fast run ? 

London, April 27th. W. B. THompson. 








Long Distance Telephony.* 





Tae first international telephone circuit between 
England and France was opened as long ago as 1891, 
but growth was very slow until after the war, when 
developments in apparatus, particularly the valve tele- 
phone repeater, opened up new ibilities and enabled 
great strides to be made. The first circuits had no repeaters 
and were composed of very heavy overhead wires, wit! 
sea-cable links where necessary. The expense of thes: 
lines was so great that only a few circuits could be provided, 
and delays of several hours in obtaining a connection were 
common. At present there are 31 circuits between London 
and Paris, all underground cables, equipped with repeaters 
at intervals of some 50 miles, and quite unaffected b) 
weather conditions. With several hundred calls a da) 
being handled, the average delay in obtaining a connection 
at the busiest time of the day is under 15 minutes. 

Quite apart from the technical problems of telephone 
transmission over long distances, there are many problem= 
relating to the handling of the traffic, which are con 
siderable if the routes covered are under the contro! 
of a single administration, and may be enormously 
increased where the route passes through different countries 
under the control of separate administrations. This 
difficulty of co-ordination has been effectively met by 
the formation of a committee of experts from all countries, 
who meet to discuss and advise on all questions, both 
technical and commercial, relating to the internationa! 
telephone service. This committee is usually abbreviated 
to, and known as, the C.C.I. 

Although the use of the repeater has made telephon) 
possible over much greater distances than would otherwise 
be the case, it is found that, as the range is extended 
and more repeaters are used, troubles which pass unnoticed 
on short lines accumulate and place an effective limit on 
the maximum distance over which good speech can be 
transmitted. Ten years ago this limit was about 500 miles, 
but the developments which have since taken place have 
increased this to about 3000 miles, and in some circum- 
stances to even greater distances. Successful transmission 
over these distances is only achieved by the greatest 
possible precision in the performance of every link in the 
chain of equipment, so that the whole circuit functions 
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as a complete unit and not as a collection of individual 
pieces of apparatus. 

The transmission of telegraphic signals over long sub- 
marine cables is well known, but at the present time the 
transmission of speech over similar lengths is, if not 
impossible, a doubtful economic proposition. It is here 
that the radio-telephone link, coupled to the land-line 
-ireuits, makes world-wide telephony an _ established 
thing. The success of the trans-Atlantic radio link between 
Rugby and New York—opened in 1927—first drew atten- 
tion to the possibilities of this scheme, and since then 
.imilar links have been established between many other 
parts of the world. 

Having discussed the growth of this service, it is interest- 
ing to see what the requirements are for the electrical 
cireuits and apparatus used for it. The start and finish 
f any link is always the subscriber's instrument, and 
new developments have resulted in the production of 
an instrument which is vastly superior, both in convenience 
to the user and in electrical performance, to older types. 
Che intervening circuit will be considered under the follow- 
ing headings :—(@) Overhead lines ; (6) loading and cables ; 
(c) repeaters ; (d) repeated circuits. 

The present-day reliability of long-distance telephony 
is largely due to the use of underground cables in place 
of overhead lines. Whilst overhead lines provide a 
‘ood and cheap method of transmission, if only a compara- 
tively few circuits are involved, their construction becomes 
omplicated and unsightly when a great many circuits 
wre required. Furthermore, they depend too much on 
weather conditions for their performance. A heavy 
fall of snow or severe gales may dislocate a complete 
service for some days, with consequent serious loss of 
revenue, inconvenience to business generally, and heavy 
repairing costs. The variation of line constants with 
changing weather conditions creates peculiar problems 
in connection with the use of repeaters on such lines, and 
tends to make the system rather variable in performance. 
The use of repeaters can be avoided for moderate distances 
by the provision of very heavy-gauge conductors, but the 
expense of these lines increases very rapidly as the gauge 
of conductors is increased. 

Loading is the name given to the addition of inductance 
to a line or cable in order to improve its transmission 
characteristics. It was first suggested by Heaviside, as 
the result of theoretical investigations, that the addition 
of some inductance to the line would improve its efficiency, 
but it was not until the practical applications were worked 
out by Pupin that loading was tried commercially. Induct- 
ance may be added by winding fine iron wire directly 
over the copper conductor or by inserting coils at suitable 
points in the cable. The former method, termed con- 
tinuous loading, is ideal as regards uniformity of loading, 
but is very expensive and is mainly confined to submarine 
cables, where the addition of coils is difficult. The 
theoretically ideal loading condition is never attempted 
in practice, as good results are obtainable at much less cost 
with a loading of some 10 per cent. of the theoretical value. 

The technique of thermionic valves and amplifiers is 
too well known to need explanation. A simplex repeater 

more usually called a four-wire repeater—is similar 
in all its essentials details to a low-frequency amplifier 
used for broadcasting. Where conversation is carried 
on over two wires the repeater has to amplify speech in 
both directions over the line, without mutual interference 
or instability. This requirement is met by the use of a 
differential transformer associated with the line on either 
side of the repeater, in conjunction with networks to 
balance the lines. The successful operation of a two-wire 
repeater depends upon the accurate matching of the line 
with its balancing network, lack of which causes con- 
tinuous oscillation or howling of the repeater. This balance 
is only obtained by uniformity of line and loading charac- 
teristics. It is not usual to employ two-wire repeaters 
on very long circuits, and for distances above about 
400 miles the four-wire system of working is usually 
employed. The maintenance of termination balance is 
important in order to avoid echoes which interfere with 
satisfactory reception of speech. It is difficult to eliminate 
these echoes, and devices termed echo suppressors are 
generally employed. There are two types in general 
use, each shunting a small portion of the voice energy, 
then amplifying and rectifying it. The unidirectional 
energy thus obtained is used in one type to operate 
&@ sensitive relay which short-circuits the “ return” 
line when speech is passing over the “ go” line. In the 
second type the energy is used to paralyse one of the 
repeaters in the return wire so that the line is effectively 
open-cireuited from the transmission point of view. It 
will be understood that both devices are operated by the 
voice currents without any other form of control. 

It has been previously stated that the successful opera- 
tion of a repeater system depends upon the uniformity of 
the line characteristics. This is ensured by the use of 
uniform materials in manufacture and by expert installa- 
tion. Loading coils must be correctly situated and the 
line capacitance must have as nearly as possible the same 
value per unit length all along the line. Measurements 
of capacitance deviation in individual pairs of a cable 
length enable jointing to be made in such a way that this 
condition is fulfilled. Secrecy is all-important in telephone 
work and over-hearing between circuits must be eliminated 
as far as possible. Cross-talk is more serious on long 
loaded circuits than on shorter circuits and is principally 
due to differences in the capacitances between the wires 
of the different circuits formed by a quad. Uniformity 
of manufacture and measurement during installation enable 
the jointing to be carried out in such a way that the net 
unbalance over a whole length is quite small. Noise due 
to interference from near-by power circuits or from 
telegraph apparatus on the circuit has also to be eliminated. 
This is achieved partly by making the repeaters insensitive 
to the frequencies of which these noises consist and partly 
by methods of shielding and balancing. 

The circuit between London and Madrid is quite 
complex in its make-up, as it consists of a coil-loaded 
cable between London and Canterbury, continuously 
loaded cable across the English Channel to La Panne, 
thence by cable to Paris and then originally by carrier- 
current telephony over open wire lines to Madrid. This 
last section has now been modified by the opening of a 
cable between Paris and Bordeaux, the remainder of the 
route being by overhead lines. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 
Market Situation. 


Busivess fails to develop substantially in the 
Birmingham iron and steel market, and the general trading 
situation throughout the Midlands and Staffordshire 
remains unsatisfactory. Confidence in the future is still 
lacking and reports from industrialists in the various 
branches of heavy engineering and manufacture are far 
from reassuring. District works for the most part are 
operating at less than half capacity, and in numerous 
instances skeleton staffs are able to turn out all the 
goods required in two or three working days. Not only 
so, but additional hands are being dispensed with almost 
every week. Consumptive demand is at a very low ebb, 
and, except in the case of one or two favourably placed 
trades, such as automobile manufacture and electrical 
engineering, there is no immediate prospect of demand 
growing. [ron and steel is called for in small tonnages 
sufficient to meet the needs of the week, and bulk buying 
and contracting forward are almost unheard of these 
days. Attendance on 'Change in Birmingham at the weekly 
meeting of the iron trade was poor and business was con- 
spicuous by its absence. 


Staffordshire Bar Iron. 


The slight improvement in the Staffordshire 
finished iron trade noted last week has been maintained, 
and additional orders have this week come to hand. It 
must not be assumed that anything in the nature of a 
trade revival in this industry is indicated by these facts. 
There is not sufficient evidence to justify such an assertion, 
or even to encourage such a hope. The movement, how- 
ever, is certainly in the right direction, and, if sustained, 
will, in time, enable Staffordshire ironmasters to report 
progress. They have had a very trying time of late, and 
the enhanced demand, small as it is, is very welcome. 
It is chiefly in the strip department that this improvement 
has taken place, and it is worthy of note that this branch 
of the iron trade has been fairly steadily engaged through- 
out. This fact has enabled producers to keep up their 
selling prices at the reasonably high level of £10 17s. 6d. 
per ton. They have been up to £11 and, indeed, some firms 
are reported to be asking this price at date, but the market 
level for some months past has been in the region of the 
lower figure. Marked bar makers are also faring better, 
and while the mills are not so well employed as those 
producing strip, they are fairly active. Values have been 
reduced by 10s. per ton, bringing the selling figure to £12 
at makers’ works, and this reduction may account to 
some extent for the better demand experienced during 
the past week. This high class iron is always in certain 
request for exacting engineering requirements, but produc- 
tion has been and still is, much below capacity. In the 
Crown bar branch some makers are again cutting prices 
in an endeavour to secure new business. Though some 
firms adhere to the £10 level, others are reported to be 
offering supplies at £9 10s. It is claimed that £9 5s. 
would be accepted in some quarters as a means of keeping 
mills in operation. There is so little business about that 
works which maintain a firm hold on prices assert that they 
stand to loose nothing as the result of competitors’ price 
cutting tactics. In the nut and bolt bar department, 
there is practically no business passing. Consuming 
industries are poorly employed, and on account of the 
vast difference in price, when they require material, they 
almost invariably buy foreign. Bars of this class made in 
Staffordshire are quoted at £8 12s. 6d. to £8 15s. per ton. 
The recent lowering of minimum selling rates by half-a- 
crown per ton has, apparently, had no effect in stirring up 
business. 


Raw Iron. 


The raw iron market is cheerless. Consumptive 
demand is no better and inquiries amongst consumers 
do not elicit encouraging statements as to future require- 
ments. The foundries and forges have not sufficient 
employment to absorb the output of Midland brands of 
pig iron, but the anxiety of over-stocking does not, fortu- 
nately, extend beyond a few Northamptonshire furnaces. 
Derbyshire furnaces, with their pipe connections, are 
better able to find outlets for their production. Furnace- 
men and merchants in this district are only receiving small 
specifications for foundry material, and consumers do 
not come into the market until they have used up every 
ounce of iron. Prices stand at £3 7s. 6d. for Northampton- 
shire No. 3 and £3 11s. for Derbyshire and North Stafford- 
shire, delivered Black Country stations. It is this week 
asserted that the importation of foreign pig iron into the 
Midlands has not entirely stopped. If this statement is 
correct, then it is also true that it is confined to very 
small consignments to foundries whose turnover is too 
inconsiderable to bring it within the terms of the rebate 
offer. There seems to be little probability of any change 
in selling rates of Midland pig iron in the immediate future, 
but users continue to voice complaints regarding what 
they claim to be an “ excessively high standard” of 
values. 


Steel. 


Midland steel works are very short of specifica- 
tions, and short time is necessary, while the small quantities 
ordered, covering a variety of sizes, necessitate frequent 
roll changing. Steelmasters are complaining very much 
that orders are so small and extend over such a variety 
of patterns and sizes that an enormous amount of time is 
taken up in changing the rolls in the mills. It was recently 
stated that the rolling programmes at some British steel 
mills range over a hundred or more different specifications 
in a week. In the course of last year the steel industry 
was asked to work to 250 different specifications. In 
many of them the variations were insignificant and non- 
essential. In this connection it is some satisfaction 
to know that a committee is now at work under the 
auspices of the British Engineering Standards Association 





on the task of co-ordinating and simplifying these speci- 


fications. The call for structural steel at date is poor 
and values are unc . Quotations are in accordance 
with the basis laid down by the Steel Association. Demand 
for special steels for the automobile industry continues 
disappointing and below normal for the season of the year. 
Those branches of the industry which make the largest 
use of steel are the least active. Small sizes of steel and 
semi-finished material continue in poor demand, and 
prices are weak, owing to keen competition. They are 
not materially changed on the week, however. Continental 
quotations for semis are reasonably firm. Sellers are doing 
little business in this area. Demand is so quiet for 
imported small bars and finished material generally that 
it is difficult to say what sellers would accept rather 
than miss an order. 


Galvanised Sheets. 


In the galvanised sheet trade prices are 
unchanged at £11 per ton f.o.b. for 24-gauge. A few more 
orders are coming in from overseas markets, and although 
the tonnage is not large, the position at local mills is 
becoming less desperate. 


Cast Iron Production Experiment. 


A demonstration which attracted considerable 
interest in Midland industrial circles took place on Thurs- 
day of last week at the works of Mason and Burns, Ltd., 
Pleck-road, Walsall. New plant which has been installed 
for the production of cast iron and for which the claim 
is made that it is likely to revolutionise the ironfoundry 
industry, was demonstrated. The new plant, which was 
successfully operated, comprises a rotary melting furnace 
and is capable of a very big output. The idea was evolved 
in Germany, and the Walsall installation is said to be the 
second in England. The object is to melt iron by means 
of powdered coal. The coal is handled automatically, 
being placed in a bin or bunker, from which it passes into 
an air current in which it is dried by hot air drawn from 
a recuperator. Afterwards, it passes into a mill, in which 
it is converted into coal dust, and is then blown by the 
air current direct into the furnace. The furnace can be 
used, if required, for the production of steel, and experi- 
ments have been carried out with it for the refining of 
copper, The claim is made that the furnace will produce 
a high-test cast iron from scrap metal and that waste is 
eliminated. Particular instances given of the advantages 
from the point of view of physical properties are that 
grey iron made by this process has a tensile strength of 
25 tons per square inch and malleable iron an elongation 
of 20 per cent. A point of interest locally is that, whereas 
coke from Sheffield and other distant places is used in the 
old type of furnace, the new method will permit of Cannock 
Chase coal being used. 


Fewer Unemployed. 


Unemployment in the Midlands area has taken 
a turn for the better. The latest returns give the number 
of workless in the area as 240,870 wholly unemployed, 
118,825 temporarily stopped, and 558 normally in casual 
employment, making a total of 360,253. This is 12,459 
fewer than in the week before, and 121,134 more than in 
the corresponding return of the previous year. The 
total comprises 244,526 men, 8302 boys, 99,242 women, 
and 8183 girls. How the position stands in the large towns 
in the Midlands may be gauged by the present figures 
and those of a week ago. In Birmingham there are now 
65,243 workless, compared with 67,009 a week previously. 
At Stoke-on-Trent the respective figures are 32,725 and 
33,993 ; Wolverhampton, 13,507 and 14,237; Coventry, 
12,701 and 12,948 ; Leicester, 14,990 and 15,318 ; Notting- 
ham, 14,391 and 15,017; Derby, 10,527 and 10,532; 
Cradley Heath, 9003 and 9621; Smethwick, 6836 and 
7309 ; West Bromwich, 6062 and 6151. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
Attracting New Industries. 


CHARGED with the dual mission of attracting new 
industries to the county and of assisting existing industries 
to further development, the Lancashire Industrial Develop- 
ment Council has now been formally inaugurated. The 
Live 1 Organisation, a more parochial body with 
similar objects in view, has been actively in operation for 
several years, and has met with some measure of success. 
The Manchester Development Committee has quite 
recently been founded, and there are hopes that its work 
will meet with reward. Both these bodies are comple- 
mentary to the Lancashire Industrial Development 
Council, which is representative of official and industrial 
interests throughout the county. Lancashire's life- 
blood, as much as ever it was, is still the cotton industry, 
but there is a growing realisation, organise and reorganise 
as the industry will, that its former magnitude may never 
be regained, and new industrial outlets are therefore being 
sought. One of the first objects of the Development 
Council will be the compilation of an industrial survey of 
resources in the county area. 


Steel Plant Out of Action. 


Following very closely upon a rationalisation 
movement which resulted in a serious restriction of opera- 
tions at the firm’s works at Stalybridge, near Manchester, 
comes the announcement during the past few days that 
John Summers and Sons, Ltd., galvanised and black sheet 
manufacturers, of the Hawarden Bridge steel works 
Shotton, near Chester, are to close down their steel plant 
at Shotton, a decision which will affect about 2000 men. 
The causes are world-wide and are strikingly summarised 
in a statement by the chairman of the company, Mr. 
Henry Summers. Until about the beginning of last year, 
Messrs. Summers were able to maintain the greater part 
of their plant in operation, and about £26,000 was paid 
weekly to the 6000 men employed. The diminution in the 








ranks of the employees may easily be gauged from the 
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faet that less than £6000 a week is now being paid in 
wages. Formerly, about 90 per cent. of the company’s 
production was exported, but world depression and indus- 
trial developments in overseas markets have combined 
to reduce that proportion to 25 per cent. It has been 
found impossible to compete with the much cheaper con- 
tinental steel, and, in the words of Mr. Summers, the 
company has been reluctantly compelled to close down 
entirely the steel plant at Shotton and to purchase semi- 
finished materials from the Continent to maintain the 
sheet rolling mills in operation. 


Non-ferrous Metals. 


Another disastrous week has been experienced 
in all sections of the market for non-ferrous metals, prices 
showing further substantial declines, with no indication 
at the moment of writing of steadier conditions to come. 
In the case of copper, the demand from consuming interests 
here, as well as in the United States and on the Continent, 
have been extremely quiet, and there is little likelihood 
of any material revival of interest until users become con- 
vinced that the bottom of the renewed decline has been 
reached. With a measure of neglect also by speculators, 
copper is cheaper on balance by a further 15s. a ton, 
following upon a similar decline in the previous week. 
Loss of ground to the extent of between £3 and £4 a ton, 
compared with a week ago, has brought tin prices to about 
£16 below where they were in the middle of March, and 
buyers in this section are holding aloof. Sales of spelter 
have been very moderate indeed, and the week’s fall of 
about 12s. 6d. a ton has made this metal cheaper than it 
has ever been before. Although transactions in lead have 
been fair in the aggregate, much of the tonnage involved 
is accounted for by speculative unloading, the trade 
demand having been quiet. Sooner or later, the output 
restriction schemes in operation or projected must have a 
steadying influence on non-ferrous metal prices, but in 
view of the prevailing weakness it is difficult to say how 
near or how far away that stage may be. 


Iron and Steel. 


Relative inactivity continues to be the keynote 
of business in the iron and steel markets here. Foundry 
iron users, except in very rare instances, are displaying no 
anxiety to enter into commitments extending beyond 
about a month, and with plentiful supplies of scrap material 
still obtainable at low rates the tonnage being disposed of 
by pig iron makers is unsatisfactory. For delivery to 
users in the Manchester district, Staffordshire, Derbyshire, 
and Cleveland irons are quoted at 69s. 6d. per ton, North- 
amptonshire at 68s., Scottish at about 88s. 6d., and West 
Coast hematite at 82s. 6d. Only a small business is being 
done in bar iron, values of which are at £10 5s. per ton for 
Lancashire Crown bars, and about £8 15s. for seconds. 
Small early delivery parcels are the general rule in the 
market for steel products, the majority of consumers in 
the heavy branches being too badly in need of work to 
consider seriously any resumption of contract buying. 
Joists are quoted at £8 15s. per ton, sections at £8 7s. 6d., 
general plates at £8 17s. 6d., large bars at £9 7s. 6d., loco- 
motive boiler plates at about £9, and small re-rolled bars 
at £6 15s. A feature of the market for imported iron and 
steel materials is the weakness of semi-finished products, 
continental billets having been freely offered during the 
past week for delivery to users in the Manchester district 
at £4 per ton. One or two fair orders have been reported, 
but otherwise buying has been of a very spasmodic 
character. 


BARROW-IN-FURNESS. 
Hematite. 


At the moment, the hematite pig iron market is 
quiet. There has been no improvement so far; in fact, 
the demand at present is a little easier, with the result 
that the present heavy stocks remain unreduced. The 
local requirements on the steel account eased off last week, 
but are now back at normal, but it is doubtful as to exactly 
how long they will be maintained. Consumers are dis- 
inclined to order a ton more than they absolutely need, 
and East Coast competition is being also felt. Continental 
business exists, but it is only quiet, and there has not been 
much American trade of late, although this might develop 
as soon as there is more activity in the United States. 
The local iron ore trade is dull and outside business is quiet. 
The demand for foreign ore is restricted in view of the small 
number of furnaces in blast in the district. The steel trade 
is quiet and the Barrow rail mills went off last Thursday, 
not restarting until this week. Workington has contracts 
for a month or two, and is better situated than Barrow. 
The bar and hoop mills are well circumstanced. 


Shipbuilding and Engineering. 

There is no confirmation as to the Portuguese 
order for destroyers and dispatch vessels. There appears, 
however, to be a certain amount of truth in the cable, 
which emanated from Lisbon, but it seems doubtful if 
any of the vessels will be built at Barrow. There will 
probably be some official announcement shortly, but this 


will be made in London and not at Barrow, where no 
information of any description is so far available. 








SHEFFIELD. 
(From our own Correspondent.) 
Heavy Steel Production. 


THE condition of things in the open-hearth steel 
trade goes from bad to worse. Production continues on a 
very reduced scale, and there is no sign of improvement. 
Hardly any forward buying is reported, and at the plants 
which make steel for sale the continuance of operations 
cannot be foreseen for more than a week or two ahead. 
The demand for basic scrap, which is a reliable index of 
the ups and downs of the heavy steel trade, is so poor 
that prices show a continued fall. They are now quite 


£1 less than they were a year ago. Since Easter they have 
receded a shilling or two. 


Large users are now offering 








about 41s. per ton, and, although holders will not sell a 
that price, they can no longer command the former price 
of 44s. No changes in the prices of iron and steel are 
announced. With conditions so depressed, it is felt that 
concessions would fail to stimulate business. 


How the Furnaces are Employed. 


Striking evidence of the extent to which produc- 
tion has recently declined are contained in the monthly 
report of the District Organiser of the Iron and Steel 
Trades Confederation to headquarters. The information 
with regard to the — melting plants in Sheffield 
and the immediate district is as follows :—Vickers works, 
two furnaces in commission, as c¢ ed with five given 
in the previous report ; John Brown and Co., one furnace, 
as before; United Steel Companies, six, compared with 
nine; Samuel Fox and Co., two, compared with four ; 
Parkgate Works, five compared with six; Industrial 
Steels, two, compared with four; Brown Bayley’s Steel 
Works, two, compared with four; Hadfields, open-hearth 
and Bessemer plants at half capacity ; John er and 
Bessemer, one furnace, as before; Andrews Toledo has 
started up a furnace. In Lincolnshire, the blast-furnaces 
and steel furnaces of the Frodingham Iron and Steel Com- 
pany are idle, but the manufacturing plant is operating. 
Three of the blast-furnaces at the Appleby works are 
operating—an increase of one—and three of the open- 
hearth furnaces, as before; Lysaghts are continuing to 
work two blast-furnaces and five open-hearth furnaces ; 
the Redbourne Hill Works are still standing idle. The 
unemployment figures are equally striking. Early in 
April there were 14,902 iron and steel workers wholly or 
temporarily unemployed in Sheffield; 1380 wholly and 
2322 temporarily unemployed in Rotherham; and 1491 
wholly and 530 temporarily unemployed in the Scunthorpe 
district. 


Rolling and Manufacturing. 


There has been a decline of work at the rolling 
mills during the last month. Wire mills are badly placed, 
and working up to hardly 50 per cent. capacity, and rod 
mills are in a similar situation. The mills at Appleby and 
Parkgate are at less than half capacity as regards the pro- 
duction of plates. The sheet mills are maintaining their 
previous position. While the position in some of the manu- 
facturing departments is better than that in steel pro- 
duction, it is far from satisfactory, and further ground has 
been lost lately. Perhaps the best section is that of stain- 
less steel and kindred materials, output of which continues 
to represent a substantial volume. There is a very fair 
demand for forgings, stampings, and other parts used 
in the construction of motor vehicles, as well as for 
special steel for the same purpose, but the requirements 
are not up to the scale of a year or two ago. There is a 
moderate home demand for best quality tool and special 
steels, and also for tools used in engineering and by 
mechanics, but the export trade has dwindled to very 
small proportions, and until overseas buying revives there 
can be no general improvement in the Sheffield industry. 





A Heavy Loss. 


The annual report of Sanderson Brothers and 
Newbould, Ltd., one of the oldest firms in Sheffield, which 
is engaged in the manufacture of files, edge tools, saws, 
machine knives, &c., is not pleasant reading. It shows 
@ loss of £63,235, as compared with a profit of £10,571 
for last year. The directors state that the trading loss is 
attributable to a large extent to the diminished output 
consequent upon a meagre demand for the products of the 
company and unprofitable prices. The exceedingly high 
ex of the company have for some time past caused 
the directors considerable anxiety, and during the year 
the company’s affairs have been thoroughly gone into, 
with the result that very substantial economies have been 
and are being made, the benefit of which ought to be felt 
during the current year. A heavy writing down of stocks- 
in-trade to the values at present prevailing has also been 
made, which has very considerably augmented the loss 
for the year. 


Cutlery and Plate. 


It is declared that the cutlery trade is going 
through the worst period of depression it has known in this 
generation. What makes the position all the more acute 
is that there are far too many suppliers for the existing 
demand, as a large number of new people have come into 
the business since the war. The means of production have 
also been considerably increased by the extended use of 
labour-saving machinery, and this further accentuates the 
difficulty brought about by scarcity of orders. As the 
falling off in railway traffic has hit one of the most 
important departments of the heavy steel trade, so has the 
slump in ocean passenger travelling, with its consequent 
enforced economy on the part of the shipping compaaies, 
had a serious effect on the cutlery and plate trades. The 
large steamship companies, which have been valuable 
customers of Sheffield for many years, are now buying 
much less table plate and cutlery than formerly. There 
is still a considerable demand from the public caterers, 
but it is not by any means up to the level of a year or two 
ago. So far as the ordinary call from shopkeepers is con- 
cerned, it consists principally of small orders. The 
demand for export is also very much split up, and there is 
a marked absence of substantial business. ere is a fair 
demand for best pen and pocket knives, but very little for 
ivory-handled cutlery. 


Railway Developments. 


The L.N.E.R. Company is to give a trial to rails 
of 90ft. in length, or 30ft. longer than those now generally 
in use, with which it is to lay a mile of its main line imme- 
diately south of Thirsk. The experiment is an interesting 
one, and, it is hoped, will facilitate smoother running, 
owing to the lessened number of joints. A matter to be 
carefully watched in connection with it will be the thermal 
expansion and contraction of the metal. The rails are of 
the British standard weight of 95 Ib. to the yard, and have 
been rolled at the mills of Pease and Partners, Carlin How. 
A scheme, costing about £100,000, is in progress on the 
L.M.8. Railway immediately south of Aaaheogate Station, 





Derbyshire, where the main London to Manchester line js 
being doubled. Three new viaducts are being provided, 
and are now in an advanced stage of construction. Another 
feature of the work is the opening out of the Longlancs 
Tunnel, a five-course brick-faced tunnel, just over 1()() 
yards in length. The L.N.E.R. main line from Alne ty 
Pilmoor is to be widened, and a contract for the work hus 
been placed with Fletcher and Co., of Mansfield. 


Liner to be Broken Up. 


It is announced that Thos. W. Ward, Ltd., oi 
Sheffield, has purchased the Pacific Steam Navigation 
Company's liner “* Orita,"’ which will shortly be taken +) 
the *s yard at Morecambe, and, after being kept for » 
time for public inspection, will be broken up. She was fv» 
many years one of the most popular vessels sailing from 
Liverpool to South America, and during her career «i 
nearly thirty years travelled about 3,000,000 miles. |: 
is probable that she will be the last big ship to be di 
mantled at Messrs. Ward's yard in Morecambe Old Harbour, 
as the site has been claimed by the Corporation. 








NORTH OF ENGLAND. 
(From our own Correspondents.) 

Tue chief interest in Northern industrial circ! . 
this week has been centred in the Weir Committe: 
report advocating the electrification of the British railway 
for the scheme offers big possibilities of work in this are 
Not only has Tyneside established itself as a centre «/ 
the electrical plant industry, but Armstrong-Whitworth’s 
a few months ago, became the prime contractors in th 
world market for the Armstrong-Sulzer Diesel-electr 
rail car, which will probably be favoured for use on branc! 
lines. To Teesside and Cleveland the ey ee of thousands 
of miles of steel rails and sleepers and hundreds of new 
locomotives being required in this revolution of transport 

romises work in plenty for the iron and steel trade. [ 
is estimated that once the scheme is embarked upon 
employment will be found for 60,000 men, a big percentag: 
of whom will, undoubtedly, be engaged in work in North 
East Coast factories and workshops. The firm of Reyrolle~ 
at Hebburn, is certain to benefit considerably from an) 
scheme of general electrification. As a manufacturer 
of switchgear it is world-famous, and already has provided 
electrical plant for railways in this and other countries 
The report of the Weir Committee favours actual electri 
fication of the main lines instead of the substitution o/ 
self-generating units, such as the Armstrong-Sulzer car 
The Committee’s preference in this matter will be widel) 
debated, and, of course, it has to be remembered that the 
report is merely a’ recommendation and not a decision 
on a course of action. In any case, the Weir Committe: 
agrees that detailed examination may show that branch 
lines can be operated more economically by independent 
haulage units, either steam or oil-electric, like those being 
made at Scotswood. Armstrong-Sulzer plant has the 
advantage of obviating the need for expenditure on over 
head lines and stationary power-houses. The car can be 
operated on existing trucks, and thereby offers a big saving 
in capital costs. 


Cleveland Iron Trade. 


Apprehensions regarding the Budget having 
been removed, the release of orders hitherto withheld is 
now expected. But the response has not been immediate 
and the demand for pig iron is still limited. One hopeful 
feature is the improvement in the shipments, but this is 

fined to h tite, Cleveland pig iron prices being too 
high to command attention abroad or even in Scotland. 
Consumers are disinclined to negotiate for forward supplies. 
The trend of values is downward, though producers 
complain that cost of output leaves but meagre profit. 
No. 1 Cleveland foundry iron is 61s., No. 3 G.M.B. 58s. 6d., 
No. 4 foundry 57s. 6d., and No. 4 forge 57s. 





Hematite Pig Iron. 


Sales of East Coast hematite pig iron are on a 
better scale. Consumers claim they can readily place 
orders on the basis of ordinary East Coast brands at 66«., 
and, indeed, business has been put through on lower terms, 
but there are producers who hold out for rather consider- 
ably more. 

The foreign ore trade is in a lifeless condition. 
There is no local outlet and quotations are weaker with 
best Rubio ore offered at 15s. 9d. c.i.f. Tees. Sellers of 
blast-furnace coke experience difficulty in a ing 
contracts, but are reluctant to grant price concessions 
and ask more for forward than for early supply. Good 
average qualities keep at 16s. for early delivery to works 
on the North-East Coast. 


Manufactured Iron and Steel. 


There has been a gratifying expansion in the 
steel export trade, and the April shipments from the Cleve- 
land district will be the heaviest of any month this year. 
Home specifications are also coming in fairly steadily, 
but no very big orders are offering, and the bulk of the 
business is for near delivery. Shipbuilders are pressing 
for lower prices, but steel makers fail to see that any 
sacrifice in this direction would stimulate the demand. 
and quotations to home consumers are all kept unchanged. 


The Coal Trade. 


Inquiries for steam coals have become very 
meagre, and the undertone of the market has steadily 
eased. The home pressure for the past few weeks, 
however, was strong, absorbing a large proportion of the 
output, with a steadying effect on values. Now that these 
special conditions are no longer present. there is difficulty 
in securing trade sufficient to absorb the recent volume 
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of production. Overseas consumers hold off, and although 
general opinion is that trade for May will be fairly 
vell up to recent volume, fears are expressed that business 
in the summer months will be disappointing. Moreover, 
nany anticipate that the minimum prices for the summer 
,onths will have to be lowered to allow the competition 
f foreign coal to be met. There is practically no new 
business passing to test steam coal values. Fitters are 
iolding for 13s. 9d. for best Northumberland steams, 
wainst the nominal prices offering of 13s. 6d. Smalls 
re plentiful at 10s. There is a good trade in the best 
lass Durham steam coal. Supplies are rather short of 
equirements, and 15s. 6d. large and 12s. small is firmly 
dicated. There is no special feature in the Durham gas 
val market. Winter contracts are expiring, and with 
ttle new business to take their place the prospects ahead 
for gas coal are not encouraging. Buyers of any class can 
btain them at easy prices. Best qualities are quoted at 
i 4s. 6d. to 13s. 9d., and the special Durham qualities at 
Secondary gas remain a poor trade at 13s. 6d., 
while Durham coking unscreened give no sign of any revival 
if consumers’ interest. Any good brand can be obtained 
13s. 3d. Durham unscreened bunkers are moving 
slowly, and are easy in price at 14s., with second qualities 
it 13s. 6d. Stocks of all classes of coke are steadily rising, 
ind the position causes general uneasiness. German 
ompetition is increasing, and prices rule relatively much 
lower than home prices. Gas coke is not maintaining 
its recent steady tone, and with many seasonal contracts 
expiring and lack of new business, the trend is against 
makers at 20s. to 20s. 6d. Patent oven coke is in poor 
request, and weakly held at 15s. 6d. Beehive and superior 
foundry coke are also easy at 19s. to 24s. 


Miners’ Wages in Durham. 


The miners’ wages question in Durham County 
will remain in abeyance for another two months. A 
further meeting was held this week between the coal- 
»wners and the men’s representatives regarding the owners’ 
application for a reduction in the percentage addition 
to basis wages and in the subsistence allowance. The 
men’s side made counter-proposals, and it was . 
that further consideration of the question be deferred 
and that the present agreement be continued to the end of 
June. 


15s. 








SCOTLAND. 
(From our own Correspondent.) 
Unsatisfactory Conditions. 

TurovcnHout the steel, iron and coal trades 
conditions remain extremely unsatisfactory. No real 
improvement can be looked for while the situation is 
dominated as at present by the lack of demand from the 
consuming trades at home and abroad. There has been 
slightly more movement from certain quarters abroad, 
but this has been largely in the nature of a “ feeler,”’ 
and does not apparently indicate substantial progress 
towards the reopening of markets overseas. 


Steel. 


The dearth of new shipbuilding orders is telling 
severely against the demand for heavy steel. Plates and 
sections are poorly specified, and the works were never 
worse off for orders. Steel tubes are poorly specified, so 
much so that at least one factory has been idle now for 
some weeks. Signs in respect to sheets are perhaps a 
little more hopeful, owing to a little more movement in 
the Far East. Ordinary black sheets are moderately busy, 
but galvanised descriptions have ample room for improve- 
ment. A better demand for structural steel is reported. 
Prices as a rule are unchanged. 


Iron. 


Prospects in the iron trade were never more 
ybscure. Usually at this season of the year some improve- 
ment has been noticeable, but this year so far there has 
been no indication of a seasonal buying, and ordinary 
purchasing is far below normal. Re-rolled steel bars at 
£6 16s. home and £6 7s. 6d per ton export experience very 
keen competition from continental and English makers, 
and business remains very restricted, and shows little 
variation from week to week. 


Pig Iron. 

_ Owing in a measure to importations of foundry 
and basic qualities, the turnover in pig iron is extremely 
small, and fairly heavy stocks are held, in spite of the fact 
that only seven furnaces are in operation. During the 
past week shipments of pig iron from Glasgow amounted 


to 157 tons (131 tons foreign), compared with 527 tons 
(409 tons foreign) in the same week last year. 


Scrap. 
Prices of scrap remain easy at 53s. 6d. for cast 
iron machinery and 45s. per ton for heavy steel. 


Coal. 


The Scottish coal trade shows little change. 
Home demands are shrinking with the advance of Summer 
Time, and the amount of fuel on offer cannot be absorbed 
with the export inquiry so restricted. Lanarkshire splints 
and Fife navigations alone maintain a firm ition. 
All other descriptions of large fuel show a tendency to 
further weakness. Export business is still purely of a 
day-to-day character, shippers being unable to offer 
terms calculated to induce buyers abroad to contract 
ahead. Washed nuts are extremely plentiful, and prices 
are lower than at any time since the war. 
shipments amounted to 208,831 tons, against 185,178 
tons in the preceding week and 248,992 tons in the same 
week last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal versus Oil and Electricity. 


THE agitation that the Government should revert 
to the use of coal for the Navy in place of oil found its 
main expression at a conference of civic and commercial 








leaders at Cardiff on Friday last. The meeting was out- 
standing in the matter of representative character, as 
almost every organisation in South Wales concerned either 
with trade or the control of local affairs was represented. 
The Lord Mayor of Cardiff presided, and in connection with 
the movement a mass of information was forthcoming as 
to what the use of oil in place of coal meant to this district. 
It was pointed out that the miners alone lost in wages 
£2,219,000 a year, £793,000 per annum of that amount 
being represented by the decrease in the amount of coal 
supplied to the Admiralty, Then, again, there was the 
further loss of £600,000 a year in railway rates, tipping and 
weighing charges, most of which would have gone to rail- 
way and transport workers, while other losses which were 
sustained, but which cannot be estimated, were those 
suffered by seamen, drydock workers, and employees in 
the allied industries. The result of the meeting was that a 
representative committee was appointed with power to 
select a delegation to wait upon the Admiralty and place 
before the authorities the views held in this district, and 
the conference was then adjourned to such time as the 
committee consider it desirable to call the conference 
together again. Since then the proposals of the Weir 
Committee for the electrification of the British railways 
has caused some concern in South Wales, in view of the 
possibility of a considerable reduction in the consumption 
of coal. The Great Western Railway Company is, of 
course, a buyer of heavy quantities of Welsh coals for its 
system, between two and three million tons being mentioned 
as its consumption in a year, while it is estimated that 
the railways throughout the country use annually about 
12,000,000 tons. In one quarter it is computed that the 
electrification of the railways would mean a diminution in 
coal requirements of 10,000,000 tons, but it is very difficult 
to say with any definiteness what would be the outcome, 
for if the position on the Continent is examined, it will 
be found that where substantial electrification schemes 
have been adopted, the demand for coal instead of decreas- 
ing has actually increased. However, the whole subject is 
very shortly to come before the South Wales Coalowners’ 
Association for consideration. 


The Coal Trade. 


Shipments last week, according to the figures of 
the G.W.R. Company, totalled 491,700 tons, which com- 
pared with 513,000 tons for the preceding week, so that 
there was a falling off, and it is by no means certain that 
for the current week the returns will be at all good. The 
fact is that the tonnage situation is not favourable to the 
trade. At the end of last week the return of idle tipping 
appliances was as high as thirty-one, and arrivals of 
tonnage over the week-end only reduced this total to 
twenty-four, while on Tuesday the number was back to 
thirty-one again. The fact is that during the past week or 
two the favourable homeward business from the River 
Plate and Canada has been attracting tonnage. Quite a 
number of steamers have been despatched in this direction 
in ballast, including vessels which have been laid up. It 
is a favourable indication that this is the case, but at the 
same time it has meant that owners have not shown so 
much interest in freights for the Mediterranean, and 
charterers in need of prompt steamers for this direction 
have found it difficult to satisfy their requirements. The 
inevitable result is that rates of freight for the Mediter- 
ranean, especially for the upper ports, have displayed a 
definitely upward tendency. This, of course, does not suit 
those who have c.i.f. commitments, but at the same time 
it will in the long run be better for all concerned, when 
rates are established on a more remunerative and workable 
basis. For the moment, however, the fact that tonnage is 
not being put at the disposal of collieries as freely as was 
expected, is not helping them, and as there has not been 
much fresh business about the tone of the steam coal 
market is not quite so steady in some directions, though 
leading undertakings are fairly comfortable. Contract 
operations are also quiet, but the Norte Railways of 
Spain are reported to have placed their order for about 
12,000 tons of steam coal, and it is now announced that the 
Egyptian State Railways, which last week contracted for 
100,000 tons of Welsh locomotive coals, intend asking for 
fresh tenders in about three weeks’ time for the balance 
of their requirements, viz., about 200,000 metric tons. 
In view of the fact that the rate of freight for Alexandria 
has moved up about Is. per ton in the t week, the 
probability is that when new prices do go in they will be 
on a higher basis than the last tenders. 


Mannesmann Tube Works. 


The announcement was made at the end of last 
week by the general manager of the British Mannesmann 
Tube Company, Ltd., that in reviewing the position and 
as a result of the ballot they took of the men, the com- 
pany had felt compelled for the future to renounce export 

usiness so far as its Landore works were concerned, 
because it was a business that could not be continued 
without a substantial loss. This meant that only 45 per 
cent. of the men who were formerly employed would be 
required. The firm was only now able to operate one 
shift per day for five days a week, and in doing this it had 
decided to fall into line with the hours worked by the 
Amalgamated Engineering Union workers—forty-seven 
hours per week. This position had, unfortunately, been 
forced upon the company by economic circumstances, and 
through the opposition and obstruction that had been 
met with. Sufficient applications for work had been 
received to operate the one shift per day, and the com- 
pany now announced that those who had not replied to 
the company’s letter were advised to seek work elsewhere. 
Engineers were being called into the works immediately 
to put the plant and machinery in thorough repair after 
the long stoppage in order to enable the works to open up 
in two or three weeks, as soon as sufficient orders for the 
home trade can be obtained. 


Steelworkers’ Wages. 


It is shown by the ascertainment under the 
sliding scale agreement governing wages in the West 
Wales steel trade that the average selling price of bars 
for the three months ended March 31st was £4 17s. 4- 021d. 
per ton f.o.t. makers’ works. The basis price in the sliding 
seale agreement is £5 per ton, so that the effect of the 





present ascertainment upon the wages is that as from the 
first Sunday in May the sliding scale percentage will be 
at zero. This means a reduction to the men of 24 per 
cent., compared with the previous ascertainment when the 
average price of bars was £5 5s. 6-753d., and will prevail 
until August Ist. The ex-gratia Yr at present made 
to the lower-paid workmen will be given consideration 
at a later date. 


Current Business. 


The market for anthracite coals continues to be 
very steady, but the steam coal section has lost some of the 
recent improvement, and prices are all round back at the 
minimum under the schedule. Some of the leading 
collieries are comfortably placed for the time being, but 
others are suffering from a shortage of ready tonnage. 
Small coals are still easy, on account of the excessive 
supplies on the market, while coke and patent fuel show 
no alteration. Pitwood is a shade easier. 








CATALOGUES. 





Samvuet Fox anv Co., Ltd., Stocksbridge Works, Sheffield.— 
A booklet dealing with all types of road vehicle springs, their 
design, materials and manufacture. 

Horxinsons, Ltd., Huddersfield.—List No. 3110, “ A Modern 
Shaft Signalling System,” by W. B. Dale, M.I. Mech. E., dealing 
with the firm's patent mine signal indicators. 

Wa. Bosy anv Co., Ltd., 62-64, Brook-street, W. 1.—Par- 
ticulars of the “ Boby ” safety continuous blow-down system, 
its objects and application to different types of boilers. 


Davip Brown anv Sons (Huddersfield), Ltd., Lockwood, 
Huddersfield._Data Sheet No. 1011, describing various types of 
speed-increasing gears for deep well and surface pumps. 

Enousn Exvecrric Company, Ltd., Queen's House, Kings- 
way, W.C.2.—‘“ The English Electric Company and its 
Activities,’’ a book printed in English, French, and Spanish. 

Hick, Hancoreaves anp Co., Ltd., Bolton.—‘ Turbo- 
compressors, Blowers and Exhausters for Air or Gas,” and 
“ Rotary Compressors and Vacuum Pumps for Air and Gas.” 

Hatrerstey (Ormskirk), Ltd., Ormskirk, Lanes.—A 190- 
page book giving particulars of the firm's fittings for locomotives, 
steam, heating, fire and water services in gun-metal, cast iron, 
and cast steel. 








CONTRACTS. 





Sin Wiutam Arrow anp Co., Ltd., have received orders 
for one 30 cwt. overhead crane and gantry from Stewarts and 
Lloyds, Ltd., Coatbridge, and one 50-ton electric traverser 
from the Bombay, Ba and Centra! India Railway Company. 


Genera Etecreic Company, Ltd., Magnet House, Kingsway, 
W.C, 2, has received an order from the London, Midland and 
Scottish Railway Company for two 1200-kW remote-controlled 
mercury are rectifiers with starting gear for installation in the 
Upney-lane sub-staticn of the Barking-Upminster electrification 

me. These rectifiers will operate from an 11,000-volt, 
three-phase, 50 cycles supply and will feed into the traction 
system at 630 volts D.C. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Francis Taeaxston has severed his connection with 
Francis Theakston, Ltd., of 60, Tufton-street, S.W.1, and 
Gresty Works, Crewe. 


Messrs. Hewscuet anp Soumn, A.G., of Cassel, have taken 
over the locomotive business of the Hannoversche Maschinenbau 
A.G., formerly Georg Egestorff (Hanomag). Messrs. Gossell 
and Son, Ltd., 110, Cannon-street, E.C. 4, as representatives 
of Messrs. Henschel, will deal with inquiries connected with 
a ~_ tives, } tive boilers, and spare parts. 

Aw amalgamation has been completed between Newtons of 
Taunton and T. Harding Churton and Co., Ltd., Atlas Works, 
Water-lane, Leeds. New centralised offices will be opened on 
May 4th at 3/5, Cavendish-place, Regent-street, London, W. 1. 
Telephone, Langh 4311 (six lines); telegrams, “‘ Guidepost, 
Wesdo.”” The London office will deal with the business of both 
firms 





S 











Junior Institution oF Enoineers.—The dinner which was 
held to celebrate the forty-seventh anniversary of the foundation 
of the Junior Institution of Engineers was held at the Whitehall 
Rooms, Hotel Metropole, on Friday evening of last week. The 
chairman was Colonel Sir Henry G. Lyons, F.R.S., D.Sc., and 
over one hundred and seventeen members and guests attended, 
making the dinner one of the largest of recent vears. In propos- 
ing the toast of “The Institution,” Sir Cyril Kirkpatrick, 
Vice-president of the Institution of Civil Engineers, referred to 
the very friendly atmosphere of the “ Juniors,” and the good 
work the Institution was evidently doing at home and abroad 
by the introductions which it made possible. He appreciated 
the singular activity of the members, and ouggeated that the 
“Voleanic Society,” an earlier name, would, perhaps, be a 
better title for the Institution. The toast was responded to 
by Mr. Edwin D. Gill, the present chairman of the Institution, 
who said that the members were out to help each other in every 
way, and recalled the fact that several of the founder members 
were etill active. In the course of an informative talk, Sir Henry 

Miers, F.R.S., D.Sc., proposed the toast of “ Science 
Museums,” and commented on the great change which had 
taken place in recent years, transforming the “‘ static '’ condition 
engendered by private collections in the older museums to the 
“dynamic” activities of our South Kensington Museum and 
the Deutsches Museum in Munich. In his reply, Sir Henry 
Lyons, who had just returned from Germany, paid a tribute 
to the very thoro way in which Dr.-Ing. Oskar von Miller 
had worked out the plan for the Deutsches Museum from 
the beginning. He expressed the hope that the new buildings 
which were so urgently needed for the effective housing of the 
South Kensington collection would soon be forthcoming. The 
toast of “ Our Guests " was proposed by Mr. J. Forster Petree, 
A.M.I. Mech. E., a Vice-chairman of the Institution, and Dr. 
Standen L. Pearce, M.Inst.C.E., M.I.E.E., President-elect 
of the Institution, replied. Mr. A. J. Grant, Wh. Ex., M.I.N.A., 
also responded on behalf of the guests and said that he was so 
impressed by the good fellowship of the * Juniors " that he had 
decided to join them. The chairman was thanked by Mr. 
Horace P. Wright, a vice-chairman of the Institution. 








THRE 





ENGINEER 























TRON ORE. 
N.W. Coast— 
(1) Native .. 
(1) Spanish. . 
N.E. Coast— 
Native ‘ 
Foreign (c.i.f. g 
PIG IRON. 
Home. 
£ s. d. 
(2) Scortanp— 
Hematite YT © 2 oe 
No. 1 Foundry a+, ae Ba 
No. 3 Foundry ow oy OR Ben 
N.E. Coast— 
Hematite Mixed Nos. .. 3 6 © .. 
No. 1 3 6 6 
Cleveland— 
No. I a> as + Fe. 
Siliceous Iron > 2 Os 
No. 3 G.M.B. .. 218 6. 
No. 4 Foundry 217 6. 
No. 4 Forge 217 0. 
Mottled 216 6. 
White sue ¢. 
MipLanps— 

(e) Staffs.— ( Delivered to Station.) 
All-mine (Cold Blast) — oe 
North Staffs. Forge .. 3 6 0.. 

- » Semmiep .. 3218 @.. 


(e) Northampton— 


Foundry No. 3 st inee BT Bie 
Forge oe ee 4 ee Se ks 
(e) Derbyshire— 
No. 3 Foundry Taam fe FP 
Forge bs. at ke ee! ae 
(3) Lincoinshire—- 
No. 3 Foundry 
No. 4 Forge 
Basic 
(4) N.W. Coast— 
N. Lanes. and Cum.— 
(4 1 6() 
Hematite Mixed Nos. .. \}4 3 6(b) 
l4 8 6(c) 


16/— to 20/6 
16/- 


18/— to 21/- 
15/9 


Export. 
£«e. d. 


a 
a 
a 


te 0 to te to we ow 
— 
~ 
eeceoeocso 





N.E. Coast— 
Ship Plates 
Angles 


Boiler Plates (Marine) . . 


” ” 


Joists 


Heavy Rails .. 


Fish-plates 
Channels 


Hard Billets 


Soft Billets 
N.W. Coast— 
Barrow— 


Heavy Rails .. .. .. 8 5& 


Light Rails 
Billets 
MANCHESTER— 


Bars (Round) 


» (Small 


Hoops (Baling) : 
» (Soft Steel) 


Plates 


» (Lanes. Boiler) .. 


Saerrietp— 


Siemens Acid Billets 


Hard Basic 


Intermediate Basic 


Soft Basio 
Hoops 


Soft Wire Rods 


MipLanps— 


Small Rolled Bars 

Billets and Sheet Bars .. 

Galv. Sheets, f.0.b. L’pool 1 
(2) Staffordshire — 


(d) Angles 
(d) Joists 
(d) Tees 


(d) Bridge and Tank iste... 
Boiler Plates . on 


STEEL (continued). 


1 
(Land) .. 1 


eecoccocoac ®’ 


> 
- 
— 


Round) 


- 
eoeeoocoeo 
t i 

eecccea 


0 (basis) 


s~Sauwe 
on 
— 


_ 


eeeeevera-+ 
_ 


12 6Gand9 2 
2 Gand7 12 


2? 


NON-FERROUS METALS. 


Swansea— 


Tin-plates, I.C., 20 by 14 


fob. 


Block Tin (cash) 
a (three months) 
Copper (cash) 
a (three months) 
Spanish Lead (cash) 










































MANUFACTURED IRON. 


Home, Export. 
£s. d. £s. d. 
ScorTLanp— 
Crown Bars 1 5 0 915 0 
Best —- 
N.E. Coast— 
Iron Rivets .. .. .. 1110 O. ~ 
Common Bars — BM BO. — 
Best, Bars ee («oi te Se e-Os ~ 
Double Best Bars .. .. 1110 0. 
Treble Best Bars 200. — 
LaNncs.— 
Crown Bars .. ee i a - 
Second Quality — i PwW-S 
Hoops ee 13 0 0 - 
8S. Yorxs.— 
Crown Bars ‘nme @ O< 
Best Bars : — ww we 
Hoops 12 0 0 — 
MIpDLaANDs— 
Crown Bars .. -- 910 Oto 10 7 6 
Marked Bars (Staffs.) oem © © oe: we 
Nut and Bolt Bars -- 812 6to 9 0 0 _- 
Gas Tube Strip .. .. 1017 6toll O 0 — 
STEEL. (d) 
(6) Home. (7) Export. 
£ s. d. gad 
(5) ScoTrLanp— 
Boiler Plates (Marine) .. 10 10 0. 1010 0 
20 (Land) 1010 0. 10 0 0 
Ship Plates, jin. and up 815 0. 715 0 
Sections .. .. eo w @T 2. > t¢ 
Steel Sheets, jin. .. See. 8 0 0. 
Sheets (Gal. Cor. 24B.G.) 11 7 6. ll 0 0 


r 


” ” 


(three months) 


Spelter (cash). . 44 
» (three months) .. 


MANCHESTER— 


Copper, Best Selected Ingots 

»» Electrolytic 

* Strong Sheets . ‘ no 

- Tubes (Basis Price), tb. _ 
Brass Tubes (Basis Price), Ib. 

» Condenser, Ib. . 
Lead, English. . 

» Foreign .. 


Spelter .. 
Aluminium (per 


Tungsten Metal Powder 


Ferro Tungsten 


Ferro Chrome, 4 
»» ” 6 
» ° 8 


” Specially Refined 
Max. 2 p.c. carbon .. 


” ” ” 


” - ” 


Metallic Chenin ° 
Ferro Manganese (per on. 


- Silicon, 45 
75 


» Vanadium 


» Molybdenum 





» Titanium (carbon — 


Nickel (per ton) 
Ferro Cobalt .. 











(1) Delivered. (2) Net Makers’ Works. 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


(3) f.0.b. Makers’ Works, approximate. 
(7) Export Prices—tf.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow. 


ton—raw ingot) £95 


FERRO ALLOYS. 


Export. 
£ s. d. 
715 0 
s.% 


£9 to £9 5s. 


10 0 


— 
ost oooo 


ts 
oo te 
> 


1/11} per Ib. 


1/8} per Ib. 
Per Ton. 


p.c.to6p.c.carbon .. £21 0 
p.c. to 8 p.c. . £19 17 
p.c. to 10 p.c. . £19 12 


.- £31 0 
. £34 0 


lp.c.carbon.. . 
. £36 0 


0-70 p.c. carbon 
carbon free 


. £11 


0 
6 
6 


0 
0 
0 


Per Unit. 
7/- 
7j- 
7/- 


10/- 
12/- 
14/- 


10d. per Ib. 
2/7 per Ib. 
0 0 for home 


. £11 10 0 for export 


. £11 
unit 


p-c. ‘to 50 p.c. 


p.c. 
unit 


0 0Oscale 5/— per 


. £18 0 Oseale 7/- per 


12/9 per Ib. 


4/2 per Ib. 
9d. per Ib. 


(4) Delivered Sheffield. 


(6) Delivered Sheffield. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home consumers confine purchases from associated British Steel Makers. 


SHEFFIELD— 





(ce) Delivered Birmingham. 


Current Prices for Metals and Fuels. 


(f.0.b. Leith}—Best Steam 
Secondary Steam .. 
Trebles 
Doubles .. 

Singles 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Glasgow)—Steam .. 
m i“ Ell. 
Splint 
Trebles 
Doubles 
" Singles .. 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
o a Jewel 
> i Trebles 
FiresHIRE— 

(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles ce: ee 

Doubles 
Singles 
LoTHIaANs— 


ENGLAND. 


(8) N.W. Coast— 


Steams .. 
Household 
Coke 


NoRTHUMBERLAND— 


Best Steams .. 
Second Steams 
Steam Smalls 
Unscreened 
Household 


Dorgam— 


Best Gas 
Second .. 
Household ee 
Foundry Coke 


Best Hand-picked Branch 
Derbyshire Best — House 
Best House Coal .. . 
Screened House Coal 

Nute 


Rough Slacks 

Nutty Slacks .. 

Smalls 

Blast-furnace Coke (Inland) 


Inland. 
25/6 to 27/- 
24/- to 26/- 
22/- to 23/- 
19/6 to 20/6 
16/6 to 17/6 
15/- to 16/6 
15/- to 16/6 


4/6to 6/6 


Export 
14/ 
14,9 

14/9 to 16/6 
12/- 
10/6 
9/ 


13/- 
17 
12 


11/6 to 12/3 
16/6 to 17/6 
11/6 to 12/6 
10/6 to Il 
9/- 

12 
11/6 
12/— to 12,6 
11/- 


20/- 
/- to 51/- 
- to 20/6 


13/6 to 14 
-~to 12/3 
10/- 

12/6 to 13 
~ to 39 


14/9 to 15 
13/3 to 13/6 
25/— to 37 
26/- to 28 


12/3 on rail at ovens 
Furnace and Foundry Coke (Export), f.o.b. 15/- to 16/- 


(9) SOUTH WALES. 


Canpirr— 


Steam Coals : 
Best Smokeless Large . 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large. 
Best Black Vein Large 
Western Valley Large .._ .. 
Best Eastern Valley Large .. 


Ordinary Eastern Valley — o 


Best Steam Smalls 
Ordinary Smalis 
Washed Nuts ag? 
No. 3 Rhondda Large .. 
pn Smalis 
No. 2 = Large .. 
- Through 
o Smalls 
Feuniey Coke (Export) 
Furnace Coke ee 
Patent Fuel ‘ : 
Pitwood (ex ship) .. 


SwaNnsEA— 
Anthracite Coals : 


Best Big Vein —~ 
Seconds 


Red Tete. we y 
Machine-made Cobbles 
Nuts 

Beans 

Peas ie as 

Breaker Duff . . 

Rubbly Culm 


Steam Coals : 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 22/6 ; 
(e) Delivered Black Country Stations. 


20/- to 20/3 
18/9 to 19/9 
18/6 to 19/6 
17/9 to 18 
18/6 to 18 
18/- to 18 
18/— to 18 
17/6 to 17 
13/6 to 14 
12/- to 13 
18/- to 22/- 
19/9 to 20 
15/6 to 16/- 
17/- to 17/3 
15/6 to 16/- 
14/— to 14/3 
22/— to 36/6 
16/6 to 17/6 
20/8 to 21/- 
23/9 to 24 


eewacs' 


eo 


— 


35/— to 37/6 
27/— to 31/6 
22/6 to 27/6 
41/6 to 45/- 
43/- to 46/- 
24/9 to 28/3 
20/- to 21/6 
8/9 to 9/6 
8/6to 9/6 


20/6 to 21/6 
18/— to 20/- 
11/6 to 13/- 
16/- to 17/6 


(6) Home Prices— 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
European Trade. 


Tue fact that this country is less affected by 
the general trade collapse than other parts of Europe 
does not leave manufacturers with a false sense of security 
as to the future. Because the official unemployment 
figures are small, there is a tendency to represent the 
situation in a more favourable light than it really is, but 
everyone knows that trade is bad and is getting worse, 
and recent events have shown that some heroic measures 
must be undertaken internationally before there can be 
any hope of recovery. French confidence has so far been 
artificially sustained. It is now giving way to a fear of 
complications arising out of the conflict between the 
Briand plan and the German proposal, the one based on 
a protectionist system and political security and the other 
frankly on Free Trade. The conflict has done more than 
anything else to slacken the already restricted business 
activity, because it is feared that negotiations for econo- 
mically reconstituting Europe will be long and arduous. 
France is less able than other countries to accept Free 
Trade. The tendency to fix quotas for imports under 
commercial agreements has grown of late, and an attempt 
may be made to extend it in a general way, in which case 
there would be an automatic adjustment of production 
to consumption. It is uneconomical in the sense that it 
tends to restrict competition, which is necessary to 
increased consumption, and it seems, therefore, that the 
French ideas will have to be modified considerably in 
view of the German offer of a more liberal system of inter- 
national exchanges. How far France can go in the way 
of concession it is difficult to say. A country which has 
built up industries under cover of protection with the 
idea of becoming self-supporting, and now finds that those 
industries cannot be maintained with an export trade, 
wil necessarily have to make sacrifices in order to carry 
out any practical scheme of European reconstruction. 
France hopes to escape this consequence by offering 
financial aid as a set-off against commercial advantages. 


Anglo-French Tariffs. 


The preliminary negotiations for a revision of 
the Treaty of Commerce of 1882 between Great Britain 
and France have disturbed the equanimity of manufac- 
turers. The Association de l'Industrie et Agriculture has 
collected reports from the industries affected, and these 
reports indicate clearly the resistance that will be offered 
to the granting of further facilities for the importation 
of British goods. The Houilléres de France point out that 
the import duties on coal are now less on a gold basis 
than they were before the war, and the competition of 
foreign coal can only be met by additional protection for 
home collieries. In the metallurgical, textile and other 
industries there are the same complaints of inadequate 
protection. It is remarked that the existing Tariff Bill 
was passed on the understanding that it represented a 
minimum that could in no case be lowered. The situation, 
it is argued, has now so far changed that an increase of 
tariffs is necessary if home industries are to be saved from 
disaster, this contention having reference, evidently, to 
the rise in the manufacturing costs in France, while 
those abroad are being reduced. Nevertheless, there is 
an impression that negotiations have been forced upon the 
French by suggestions that have been received in Great 
Britain from other countries. Manufacturers fear that 
it may be a case of France conceding advantages or of 
Great Britain making arrangements with Belgium, Holland 
and Scandinavia that will be detrimental to French 
commercial and other interests. That arrangement appears 
to be sufficiently in line with the German proposal to 
suggest the possibility that a more liberal system of 
commercial exchanges will be adopted in the North of 
Europe. Therefore, makers urge that if concessions must 
be made to Great Britain they should be arranged in a way 
to avoid their application elsewhere under the most 
favoured nation clause. 

Rolling Stock. 

The dwindling railway traffic receipts have a 
further depressing influence on an already sufficiently 
depressed industrial situation. In pursuance of the policy 
of strict economy which is being followed by the companies, 
few orders are being distributed, and efforts are being 
made even to cancel existing contracts. The five years’ 
purchasing programme is, therefore, held up indefinitely, 
but the work already distributed under the programme 
will afford employment to wagon builders for some months 
to come, though no one can foresee what will happen 
beyond that period. The only hope for new business lies 
in the approval by the Polish Government of a concession 
to a French company which has been formed with a Polish 
group for the construction of a railway between Kotowice 
and the new port of Gdynia, near Dantzig. Apart from 
its strategical value, the line is intended to facilitate the 
export of coal from that port up to about 11 million tons 
@ year. It is, of course, a necessary condition that some 
of the work will come to France, but as Polish locomotive 
builders have been competing successfully in the French 
Colonies, it is probable that French builders will have to 
make some sacrifice in order to secure their share of the 
work. Inasimilar way orders for rolling stock are expected 
from Rumania. 


Canal Inundation. 


: The Canal de |l'Oureq is the last stage of the 
inland waterway system from the Nord to Paris, and is 
constructed with embankments through the flat area 
to the north-east of the city. One of the works being carried 
out for an extension of the port of Paris is the creation 
of new basins at Saint-Denis, and the Canal de |l’Oureq 
is being widened and deepened so that boats of bigger 
tonnage can navigate between the collieries in the Nord 
and Paris. During the course of these works, and for 
some reason as yet unexplained, a part of the embankment 
gave way and flooded a vast area between Aulnay and 
Saint-Denis. The breach has been repaired with sheet 
piling, and as accidents of this kind must be avoided in 
the future it is now pro to reinforce the entire 


embankment with sheet piling at a cost of something like 


British Patent Specifications. 





When an é tion is ted from abroad the name and 
address of the communicator are in italics. 

When an abridgment is not illustrated the Specification is 
without drawings 


Copies of Specifications may be obtained af the Patent Office, 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment, is the of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 








345,583. June léth, 1930.—Mernxcury Bomuzxrs, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C. 2. 

This ‘apparatus is not really a 
steam generator, but may be classed 
therewith. Its object is to reduce 
the amount of the costly fluid— 
mercury—which is used for the 
production of vapour for power 
yurposes. The boiler is of the 
amiliar Field tube type, but efforts 
are made to confine the circulation 
within each tube within itself, so 
that each tube becomes, virtually, 
an independent boiler. The illus- 
tration shows one of the tubes 
welded into the boiler drum at A. 
Within the tube there is a core B, 
which has the result of providing 
a thin annular space for the 7 
of the mercury and thus reducing 
its total volume. The core has a 
central passage for the downward 
circulation of the mercury, which 
is insulated from outside heating 
effects by the air jacket C. The 
rising column of semi-evaporated 
mercury is caught and deflected 
by the curved diaphragm D, so 
that the liquid mercury is returned 
to the circuit, while the vapour 
escapes by the branch E to the 
main drum. It is not necessary 
to enlarge upon the details of the 
design, which are, nevertheless, 
indicated in the drawing.— March 
26th, 1931. 





INTERNAL COMBUSTION ENGINES. 


N°344 725 






344,725. May 20th, 1930.— 
PisToN-RODS AND Cross- 
wEADS, Sulzer Fréres 
Société Anonyme, Win- 
terthur, Switzerland. 

This specification conveys 
a halting suggestion that 
the mechanism and align- 
ment of an engine may 
not be all that is desired, 
and consequently may need 
accommodation. Between 
the piston A and the cross- 
head B there is a rod C, 
which has spherical faces 
et either end, so that it 
may accommodate itself to 
any alignment inequalities 
and yet transmit the work- 
ing thrust. It is obvious 
that the arrangement is only 
applicable to single-acting 
engines.— March 12th, 1931. 








DYNAMOS AND MOTORS. 


345,137. April 24th, 1930.—DyNAMo-ELECTRIC MACHINES, 
The British Thomson-Houston Company, Lid., of Crown 
House, Aldwych, London, W.C. 2. 

This invention relates to improvements in A.C. motors of the 

type having a double rotor, with the object of providing a very 


N°345.137 
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high driving speed ; for instance, substantially double the speed 
of normal motors of the same number of — whilst the power 
factor may be made to reach unity, or the machine may draw 
a leading current. The main shaft carries a squirrel-cage rotor A. 





3,000,000f. 





E and F of the hollow shafts G and H, which are supported by 
bearings forming an integral part with the stator. he stator 
consists of a magnetic frame geowited with the winding J 
arranged in slote, whilst the double magnetic frame of the rotor 
B has two windings K and L arranged in the same way respec- 
tively on its internal and external peripheries. As shown in the 
lower diagram, these windings are fed in parallel by means of 
slip rings M. If the current is switched on and the main shaft is 
prevented from turning by the load, the rotor B will begin to 
rotate and soon acquires a 6 near synchronism. If, then, 
the winding J is connected with a starting rheostat N, owing to 
the field produced by L rotating in a direction opposite to that 
of the field produced by K, a speed is attained which corresponds 
to approximately the sum of the speeds of the two fields. The 
rotor B is also provided with a commutator P joined to an 
auxiliary winding R arranged like the winding L and with which 
it may be combined, and provided with sets of brushes which are 
connected with the winding J as soon as the machine has been 
started. It is thus possible to modify ane and to bring the 
power factor to any desired value. It is possible by means 
of the commutator to transform the machine into a synchronous 
motor, when the commutator then supplies continuous current 
to the winding J.— March 19th, 1931. 


MEASURING AND TESTING INSTRU MENTS. 


Serk 
and 


345,009. January 2ist, 1930.—Fivip Frow Merers, 
Radiators, Ltd., Warwick-road, Greet, Birmingham ; 
C. H. Pattman. 

This is not exactly a measuring device, but is intended to 
indicate if a flow of fluid entirely ceases, falls below a critical 
amount, or continues at the normal rate. It comprises a Venturi 
tube, the orifices of which are connected with two cylinders A 
and B. Inside these cylinders there are concertina diaphragms, 


N°345,009 








to which are attached the electric contacts C and D. When 
there is a flow through the Venturi these contacts are kept apart 
by the difference of pressure in the cylinders. If the flow ceases 
the pressures are equalised, the contacts close and an alarm is 


given. By arranging each contact under the control of a 
separate diaphragm variations caused by, for example, 
atmospheric pressure changes or equal pressure c 6 in the 


Venturi tube are automatically compensated.— March 19th, 1931. 


FURNACES. 
344,724. May 19th, 1930.—Furnace Roors, E. 
Benderstrasse, Dusseldorf, Germany. 
This specification suggests that damage to the suspended arch 
of a furnace may be caused by the local and unequal expansion 


Block, 93, 


N°344724 
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of the bricks, on account of local variations in temperature. 
As & consequence the inventor suspends the refractory bricks on 
cylindrical surfaces, as shown, rather than from angular dovetails. 
so that they may swing to accommodate expansion and con- 
traction.— March 12th, 1931. 


TRAMWAYS AND RAILWAYS. 


344,541. December 13th, 1929.—Bocms ror Breakpown 
Cranes, Craven Brothers (Manchester), Ltd., and A. FE. 
Horrocks, Vauxhall Works, Reddish. 

This invention is concerned with such heavy vehicles as railway 

breakdown cranes, which, during transit, must be partially 

supported on temporary bogies to relieve the weight on the main 
carrying wheels. A portion of the weight of the crane, repre- 
sented in the drawing by the framing A, is transmitted to the 


n°344 54) 








bogie by the hinged bracket B through the universal socket joint 
C and the toggle joints D D to the bogie framing E. By manipu- 
lating these toggles a portion of the load can transferred to 
the bogie, or the hinged joint F, which connects the bracket with 
the main framing, may be relieved of load, so that the hinge pin 
ean be pulled out and the bogie removed. The draw-bar stresses 
are transmitted directly to the bracket by the links G, and the 





This rotor rotates within a second rotor B carried by the flanges 





buffing shocks through the bearing H.— March 12th, 1931. 
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343,375. April 8th, 1930.—Sror Vatves, Cockburns, Ltd., 
and D. Macnicoll, Clydesdale Engineering Works, Cardonald, 
near Glasgow. 

Tt is claimed that this valve reduces eddying and other 
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pressure losses. It acts through the two dises A and B being 

tated in opposite directi The discs are provided with 
soctor-shaped ports which open or mask one another.—February 
19th, 1931. 


344,316. June 24th, 1930.—Pamr Gropive MacuHINes, 
8S. Smith, 57, Quadrant House, Pall Mall, London, 8.W. 1 

It would — that the inventor is afraid that paint in the 

process of grinding may be contaminated with foreign substances 

earried in the air if it is exposed to atmospheric conditions. 





N°344 316 

















A grinding machine is consequently comprised of a grinding 
roll A, which is fed from the hopper B the grinding blades 
CCCC. There are doctor knives DD, which off the 
ground paint and deliver it through the outlets E E. 

in which the doctor knives work is, in each case, closed by a cover 
F to prevent the access of dirt.— March 5th, 1931. 


344,901. November 5th, 1929.—Mercury Varour Recrtirrers, 
Aktie lischaft Brown, Boveri et Cie., of Baden, 
Switzer , 

According to this invention, the whole of the anode en 
of a metal-cased rectifier may be of very simple construction an 
complications which might cause trouble are avoided. In the 
drawing A is the anode, which is screwed into the —y 7 £ B. 
For —e insulation between the closing flange the 

plate D the anode insulator C is provided. The anode 

sleeves E are fixed in place by means of an intermediate piece F 

which has the form de lantern having an internal screen. On 

the anode stem screens H are mounted. In this way the space M 











N°344 90! 
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surrounding the anode stem communicates with the space N 
within the sleeve E in such a manner that mercury condensed 
in the space M and the ey vaya atmosphere formed by 
it can escape laterally through the opening G and enter the space 
outside the sleeve, without passing through the space M within 
the sleeve E. In addition to this, owing to the considerable 
amount of heating in the space M, there is oo absolute 
pressure at the anode A than outside the anode E. Hence 
there is a flow of vapour from the space N within the sleeve E 
to the space M, where, however, the mercury 





fe, b hrough the @ into a? a 
stagnate, but escapes t i ito the space 
outside the anode sleeve E. March Sth, 1981. 


Forthcoming Engagements. 


Secretaries of Institutions, Societies; dc., desirous of having 
notices of meetings inserted in this col » are req 
that, in order to make sure of its insertion, the y informati. 








WEDNESDAY, MAY 13ru. 


Royat Socrery or Arts.—John-street, Adelphi, London, 
W.C. 2. “ Architecture in Concrete on the Pacific Coast,”’ by 
Major R. A. B. Smith. 8 p.m. 


THURSDAY, MAY l4tn. 


sted to note oe 
Iron anv Steet Instrrute.—At the B Chamber 
of Commerce, 95, New-street, Birmi . “First Report on 
the C ion of Iron and Steel,"’ being a report by a Joint Com. 





of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, St. 
James's Park, London, 8.W.1. Informal meeting. “Selling 
Engineering Products,” by Mr. John Harrison. 7 p.m. 


Nationat Instrrure or Inpustriat Psycuotocy.—lIn the 


Hall of the Royal Society of Arts, John-street, A i, London, 
W.C.2. “The Causes o! i — Miss 8. 
Bevi ™ Work in Modern " by Mr. 


Puystoat Socrery.—Imperial College of Science, Imperial 
Institute-road, South Kensington, 8.W.7. “Cohesion,” by 
Professor J. E. Lennard-Jones. 5 p.m, Editing Committee 
meeting, 3.30 p.m.; Council meeting, 4 p.m. 


Roya Instrrvtion or Great Brirain.—21, Albemarle- 
street, London, W.1. Annual meeting. 5 p.m. 


TO-DAY anpj SATURDAY, MAY 2wp. 
Ipeat Home Exursirion.—Olympia, W. Daily. 


TO-DAY TO JUNE 30rn. 

Scrzence Museum.—South Kensington, 8.W.7. Exhibition 
of transparancies illustrating the work of the National Physical 
Laboratory. Open daily. 

SATURDAY, MAY 2np. 


Instrrution or Execrrica Enoiverrs: METER AND 
InsTRUMENT Sy ee to Cambridge, by invitation from 


the directors of the Cam it Company, Ltd., and 
Professor C. E. Inglis, F.R.S., of the La ry of 
Cambridge University. 8.30a.m., leave Li -street 3 
ae bry lunch as the thee 

3 12.45 p.m., as company ; 
2 p.m., visit Of interest in Cam , including some of 


InstrruTIon or MouwnicrpaL anp County ENGINEERS.— 
Eastern District Meeting at Chelmsford. A ble, County 
Hotel. 11.30 a.m. 

InstITUTION OF MuniIcIPAL AND County Enotverers.—North- 
Eastern District meeting at Newcastle-upon-Tyne. Council 
Chamber, Town Hall. 10.45 a.m. 





MONDAY, MAY 4rn. 

Soctety or CHemrcat Inpustry.—In the Chemical Society’s 
Rooms, Burlington House, Piccadilly, W.1. “‘ The Constitution 
of Coal,” by Professor W. A. Bone, F.R.S. 8 p.m. 

Socrety or Enorveers.—At the Geological Society, Bur- 
lington House, Piccadilly, W. 1. ‘“* Hoof Dams,” by Mr. A. M. A. 
Struben. 6 p.m. 


TUESDAY, MAY 5ru. 


Instrrution or Civim Enorveers.—Great George-street, 
Westminster, 5.W.1. James Forrest Lecture, “ Engineering 
Research,” by Sir Thomas E. Stanton, F.R.S. 6 p.m. 


WEDNESDAY, MAY 6rx. 

INSTITUTE OF gg the Hall ¢ the gt | ¢ 

Mechanical Engineers, meen ys 5 estminster, 5.W. 1. 

Power Production,” by Mr. 

Instirution or Crvm EwnNorverrs: MANCHESTER AND 

Disraicr AssocraTion.—Visit to the cement works of G. and T. 

Earle (1925), Ltd., at Hope, Derbyshire. Leave Manchester 
1 p.m. 

Instrrotion or Etxcrricat Enormgers.—Savoy-place, 


mittee of the Iron and Stee! Institute and the National Federa. 
tion of Iron and Steel Manufacturers to the 
Industrial Research Council; ‘“‘ Production Economy in Iron 
and Steel Works,” by Mr. O. Crom ; “On the Nature of 
Defective Laminations in hag ty Iron and Chain Links,” 

Mr. H. J. Go’ and Mr. A. J. Murphy; “ The Melting Shop 
of the Appleby m Company, Ltd.,"" by Mr. A. Robinson. 
7 p.m. 


FRIDAY, MAY 15ru. 

Royat IystirvTion or Great Barrrarm.—21, Albemarle. 
street, London, W.1. Discourse, “ 7a Aspects of 
Hydrogen-Ion Concentration,”’ by Dr. J. C. Philip, F.R.S. 9 p.m. 

SATURDAY, MAY 1l6ru. 

InstrruTION oF MuwnicrraAL anp County ENGINEERS. 
Southern District Meeting at Cheltenham. Assemble Town Hall 
at 10.30 a.m. 

FRIDAY, MAY 22np. 

Royat Instrrution oF Great Brirarn.—21, Albemarile- 
street, London, W. 1. Discourse, “‘ X-ray Investigations of the 
Structure of Liquids,” by Sir William Bragg, F.R.S. 9 p.m. 

SATURDAY to SUNDAY, MAY 30rx tro JUNE léru. 

InstiTuTs oF TransPort.—lItalian Tour and Congress. For 
provisional programme see page 359. 

MONDAY to FRIDAY, JUNE Isr to 5ru. 

INTERNATIONAL FEDERATION FoR Hovsinc anp Town 
PLaNNING.—. in. Thirteenth International Housing and 
Town Planning Congress. 

THURSDAY, JUNE 4ru. 

Royat Socrery or Arts.—John-street, Adelphi, London, 
W.C. 2. “ A New Form of Prime Mover and its Uses for Loco. 
motives, Marine and other Engines,”’ by Mr. J. F. J. Malone. 
6 p.m. 

WEDNESDAY, JUNE 24ru. 

Starrorpsurre [rox anv Steet Instirvure.—Annual excur 
sion. Visit to the National Physical Laboratory, Teddington. 

MONDAY to SATURDAY, JULY 13ra to 18ru. 


Society or Cuemicat Inpustry.—Jubilee Celebrations 
For provisional programme see page 471. 








Namixc To«pers.—A very handy method of enabling the 
proper name to be given to practically any piece of commercial 
limber has been devised by Lister and Co., the timber merchants 
of Greenwich. It takes the form of a series of small slabs of 
wood prepared so that the grain is well exposed cn all six sides, 
and each piece is plainly marked with its common name, not 
the botanical one. There are forty-three specimens, and they 
are packed in a solid teak box. price of the set is half a 
— and it should be very useful to those who are not very 
amiliar with the appearance of the different kinds of hard and 
soft woods. 

Tue Manonester Steam Users’ Association.—The Man 
chester Steam Users’ A iation was founded by Sir William 
Fairbairn in 1854, and is the oldest organisation of ite kind in 
this country. It is run purely for the benefit of its members, and 
is not merely an insurance company, for although it does issue 

ial cover upon boilers and engines—which is the equivalent 
of an insurance—that is by no means the full extent of its 
activities, which, in a word, may be described as the protection 
and fostering of the interests of boiler users in the broadest 
sense. It has just issued a little brochure in which its activities 
are described. 


Untversiry Cottece.—The University of London has just 
issued an attractive brochure describing the courses of study in 








Victoria Embankment, London, W.C, 2. Wireless Section meet 
ing. Diseussion, “‘ Technical Problems in Connection with 
Television.” 6 p.m. 


WEDNESDAY axnp THURSDAY, MAY 6rn anp 71H. 


InstiTUTION OF MunicIPAL aND County Enormeers.—Irish 
Free State District Meeting at 35, Dawson-street, Dublin. 
10.30 a.m. daily. 


THURSDAY, MAY 7ru. 


IxsTITUTION OF StructURAL Enoinrers.—10, Upper Bel- 
— 8.W.1. Discussion, “The Practical ign of 
iteel Compression Members.” 6.30 p.m. 
Iron anv Steet Instrrvte.—Grand Hall, Connaught Rooms, 
Great Queen-street, London, W.C. Annual dinner. 7.30 p.m. 
Royat Dvusim Socrery.—Ball’s Bridge, Dublin. “ Elec- 
tricity on the Farm,” by Mr. R. Borlase Matthews. 2 p.m. 


THURSDAY anp FRIDAY, MAY 71x anp 81x. 


Inow anp Street InstituTe.—At the Institution of Civil 
Engineers, Great —— 7 Westminster, 8.W.1. Annual 
meetings. 10 a.m. eac 


FRIDAY, MAY 8ru. 


InstiTuTION oF Etxcrricat Enoivgrers.—The Foresters’ 
Hall, Nicol-street, Dundee. Faraday Lecture, “The Birth of 
Electrical Engineering,” by Professor W. Cramp. 7.30 p.m. 

Ratway Civs.—57, Fetter-lane, London, E.C.4. ‘“ Great 
Southern Railway, Ireland,” by Mr C. R. G. Stuart. 7.30 p.m. 


Royat Inxstrrution or Great Brirarx.—2l1 Albemarle 
a - 1 - 


street, Piccadilly, W.1. Discourse, “‘The Measurement of 
Noise,” by Dr. G. W.C. Kaye. 9 p.m. 


FRIDAY anp SATURDAY, MAY 81H anp 9ru. 


InstiTuTION oF Mowicrpan aND County ENGINEERS: 
Nortu-Western District.—Town Hall, Victoria-street, More- 
cambe and Heysham. 11 a.m. 


MONDAY, MAY lirs. 


Iron snp Srexrt .—At the Cleveland Technical 
Institute, Corporation- . Mi * Reh. uction 
the Melting Shop of the Appleby ‘iron’ Company, Ltd.” by 
‘ e@ FF . \, 
Mr. A. Robinson. , 30 p.m. ony “ d 


TUESDAY, MAY 12ru. 


InstiITUTION or Crvi~ Enoreers.—Great George-street, 
Westminster, 8.W.1. Annual General Meeting. 6 p.m. 





the Faculty of Engineering of University Col . London, 
leading to of B.Sc. (Engineering) of the University of 
London and the Diploma of the —e: Amo the illustra- 
tions is included a reproduction cf Alphonse ’ portrait 


sketch of Sir Alexander Kennedy. During the last few years a 
sum of about £80,000 has been spent on new buildings, laboratory 
equipment aad endowment, and every effort has been made to 
ensure modern training in the scientific principles 
on which engineerin, practice is based. 


Crezerer Cxarxs.—In some types of tub creeper chains for 
collieries the horn is a casting or forging, which is bolted 
to one of the links. is design, however, is, according to 
Hadfields, Ltd., being li ded by one in which 





the horn or claw is cast integrally with the link. This is being 
done for two reasons—first, it is cheaper to make, since there is 
no fitti quired ; dly, being in one solid piece it is 
better able to withstand the impact of the tub axles than the 
built-up one, the horn of which is liable in course of time to 
work loose. In the Hadfield desi Sy oe 
made of “Era” manganese steel, ro oO! 
toughened cast steel. 

A Presentation on RetTIREMENT.—An informal dinner was 
held at the Grand Hotel, Manchester, on Friday, the 17th inst., 
to mark the retirement—after 22 years—of Mr. H. B. Whitmore 
from his position as chief draughteman of the Lancashire 

and Motor Company, Ltd., and to wish him every 
success in his new work as a consulting engineer. As a token 
of a iation and esteem and in recognition of his valuable 
friewtahip and ever-ready help, Mr. Whitmore was presented 
by Mr. B. Stevenson, on of the L.D. and M. staff, with a 
earved oak b , sur ted by a book , together with 
a revolving chair to match. Mr. itmore was also presented 
with a case of pipes by Mr. L. H. A. Carr on behalf of several 
past colleagues. 

Rucsy Enotneerine Socrery.—In the course of ~~~ 
on “Steel Ship Design,” which was read before the ugby 
Engi i Society recently, Mr. John Anderson, M.I.N.A., 
of Scotts, Shi i 








ts building and neering Company, Ltd., dealt 

in a brief on interesting way with the various yoo in the 
i and construction of « modern steel ship and on preesns 
machi . With to choice of propelling machinery, 


the author said that his own experience indicated that :—(1) 
The ordinary reciprocating steam engine was the most suitable 
for all ordinary and all coasting vessels of normal draught. 
(2) In vessels ft tom 2500 and sane hameguucs = 
ving a full speed steaming time efficie: o! per cent., | 
Diesel engine was most efficient and was followed by the turbine. 
(3) The latest ts in turbine installations made 
them most suitable desirable for the high powers usually 
associated with liners. (4) Coal was generally found 
to be more ical than oil under boilers, -_ Noe ay 
of ite reduced weight, and the ease and speed ang 16 on 
board, oil was sometimes necessary and desi: for fast 
passenger vessels employed on long voyages. 
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